Intercounty Connector Contract No. IC 2210-000-006/7/R
West Maintenance Facility

5.

10.

Steady-State Frequency Stability: When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the
steady-state operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-
load increase or decrease. Frequency shall recover and remain within the steady-
state operating band within three seconds.

Output Waveform: At no load, harmonic content measured line to neutral shall
not exceed 2 percent total with no slot ripple. Telephone influence factor,
determined according to NEMA MG 1, shall not exceed 50 percent.

Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system
output terminals, system shall supply a minimum of 300 percent of rated full-load
current for not less than 10 seconds and then clear the fault automatically, without
damage to winding insulation or other generator system components.

Excitation System: Performance shall be unaffected by voltage distortion caused
by nonlinear load.

a.  Provide permanent magnet excitation for power source to voltage regulator.

Start Time: Comply with NFPA 110, Type 10, system requirements.

2.3 ENGINE

A.  Tuel:

Fuel oil, Grade DF-2 .

B. Rated Engine Speed: 1800 rpm.

C. Maximum Piston Speed for Four-Cycle Engines: 2250 fpm.

D. Lubrication System: The following items are mounted on engine or skid:

Bid Documents
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Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and
smaller while passing full flow.

Thermostatic Control Valve: Control flow in system to maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.
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3.

Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools,
or appliances.

E.  Engine Fuel System:

1.

Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow
under starting and load conditions.

a. Carburetor.
b. Fuel-Shutoff Solenoid Valves: One for each fuel source.

c. Flexible Fuel Connectors: One for each fuel source.

F.  Coolant Jacket Heater: Electric-immersion type, factory installed in coolant jacket
system. Comply with NFPA 110 requirements for Level 1 equipment for heater
capacity.

G. QGoverner: Mechanical.

H. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump.

Bid Documents
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Coolant; Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent
water, with anticorrosion additives as recommended by engine manufacturer.

Size of Radiator: Adequate to contain expansion of total system coolant from
cold start to 110 percent load condition.

Expansion Tank: Constructed of welded steel plate and rated to withstand

maximum closed-loop coolant system pressure for engine used. Equip with gage
glass and petcock.

Temperature Control:  Self-contained, thermostatic-conirol valve modulates
coolant flow automatically to maintain optimum constant coolant temperature as
recommended by engine manufacturer,
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I.  Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and
selected with exhaust piping system to not exceed engine manufacturer's engine
backpressure requirements.

1.  Minimum sound attenuation of 25 dB at 500 Hz.

2. Sound level measured at a distance of 10 feet from ecxhaust discharge after
installation is complete shall be 85 dBA or less.

J. Air-Intake Filter: Standard-duty, engine-mounted air cleaner with replaceable dry-filter
element and "blocked filter" indicator.

K. Starting System: 12-V electric, with negative ground.

1.  Components: Sized so they will not be damaged during a full engine-cranking
cycle with ambient temperature at maximum specified in Part1 "Project
Conditions" Article.

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from
engine flywheel without binding.

3. Cranking Cycle: As required by NFPA 110 for system level specified.

4.  Battery: Adequate capacity within ambient temperature range specified in Part 1
"Project Conditions" Article to provide specified cranking cycle at least twice
without recharging.

5.  Batfery Cable: Size as recommended by engine manufacturer for cable length
indicated. Include required interconnecting conductors and connection
accessories.

6.  Baftery Compartment: Factory fabricated of metal with acid-resistant finish and
thermal insulation. Thermostatically controlled heater shall be arranged to
maintain battery above 10 deg C regardless of external ambient temperature
within range specified in Part 1 "Project Conditions" Asticle. Include accessories
required to support and fasten batteries in place.

7.  Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.
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8.

Battery Charger: Current-limiting, automatic-equalizing and float-charging type.
Unit shall comply with UL 1236 and include the following features:

Operation: Equalizing-charging rate of 10 A shall be initiated automatically
after battery has lost charge until an adjustable equalizing voltage is
achieved at battery terminals. Unit shall then be automatically switched to a

lower float-charging mode and shall continue to operate in that mode until
battery is discharged again.

Automatic Temperature Compensation: Adjust float and equalize voltages
for variations in ambient temperature from minus 40 deg C to plus 60 deg C

to prevent overcharging at high temperatures and undercharging at low
temperatures,

Automatic Voltage Regulation: Maintain constant output voltage regardless
of input voltage variations up to plus or minus 10 percent, -

Ammeter and Volimeter: Flush mounted in door. Meters shall indicate
charging rates.

Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel.
Sense high battery voltage and loss of ac input or dc output of battery
charger. Either condition shall close contacts that provide a battery-charger
malfunction indication at system control and monitoring panel.

Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.

24 FUEL OIL STORAGE

A, Comply with NFPA 30.

B. Base-Mounied Fuel Qil Tank: Factory installed and piped, complying with UL 142 fuel
oil tank. Features include the following:
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Tank level indicator.

Capacity: Fuel for 24 hours' continuous operation at 75 percent rated power
output.

Vandal-resistant fill cap.
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4. Containment Provisions: Comply with requirements of authorities having
jurisdiction.

2.5 CONTROL AND MONITORING

A.  Automatic Starting System Sequence of Operation: When mode-selector switch on the
control and monitoring panel is in the auntomatic position, remote-control contacts in
one or more separate automatic transfer switches initiate starting and stopping of
generator set. When mode-selector switch is switched to the on position, generator set
starts. The off position of same switch initiates generator-set shutdown. When
generator set is running, specified system or equipment failures or derangements
automatically shut down generator set and initiate alarms. Operation of a remote
emergency-stop switch also shuts down generator set.

B. Manual Starting System Sequence of Operation: Switching on-off switch on the
generator control panel to the on position starts generator set. The off position of same
switch initiates generator-set shutdown. When generator set is running, specified
system or equipment failures or derangements automatically shut down generator set

and initiate alarms. Operation of a remote emergency-stop switch also shuts down
generator set. '

C. Configuration: Operating and safety indications, protective devices, basic system
controls, and engine gages shall be grouped in a common control and monitoring panel
mounted on the generator set. Mounting method shall isolate the control panel from
generator-set vibration.

D. Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 2
system, and the following:

1. AC voltmeter.

2. AC ammeter.

3.  AC frequency meter.

4,  DC voltmeter (alternator battery charging).
5.  Engine-coolant temperature gage.

6.  Engine lubricating-oil pressure gage.

7. Running-time meter.

Bid Documents Engine Generators
November 2008 263213 -11

—-345-



Intercounty Connector Contract No. 1C 2210-000-006/7/R
West Maintenance Facility

2.6

8.  Ammeter-voltmeter, phase-selector switch(es).

9.  Generator-voltage adjusting rheostat.

10.  Fuel tank derangement alarm.

11.  Fuel tank high-level shutdown of fuel supply alarm.

12.  Generator overload.

Supporting Items: Include sensors, transducers, terminals, relays, and other devices and
include wiring required to support specified items. Locate sensors and other supporting
items on engine or generator, unless otherwise indicated.

Remote Alarm Annunciator: Comply with NFPA 99. An LED labeled with proper
alarm conditions shall identify each alarm event and a common audible signal shall
sound for each alarm condition. Silencing swiich in face of panel shall silence signal
without altering visual indication. Connect so that after an alarm is silenced, clearing of
initiating condition will reactivate alarm until silencing switch is reset. Cabinet and
faceplate are surface- or flush-mounting type to suit mounting conditions indicated.

Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated; and
labeled. Push button shall be protected from accidental operation. Coordinate exact
location with MdTA before rough-in.

GENERATOR OVERCURRENT AND FAULT PROTECTION

Generator Circuit Breaker: Molded-case, thermal-magnetic type; 100 percent rated;
complying with NEMA AB 1 and UL 489.

1. Tripping Characteristic: Designed specifically for generator protection.
2. Trip Rating: Matched to generator rating.

3. Shunt Trip: Connected to trip breaker when generator set is shut down by other
protective devices.

4. Mounting: Adjacent to or integrated with control and monitoring panel.

Generator Protector: Microprocessor-based unit shall continuously monifor current
level in each phase of generator output, integrate generator heating effect over time, and
predict when thermal damage of alternator will occur. When signaled by generator
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2.7

protector or other generator-set protective devices, a shunt-trip device in the generator
disconnect switch shall open the switch to disconnect the generator from load circuits.
Protector shall perform the following functions:

1. Initiates a generator overload alarm when generator has operated at an overload
equivalent to 110 percent of full-rated load for 60 seconds. Indication for this
alarm is integrated with other generaior-set malfunction alarms.

2. Under single or three-phase fault conditions, regulates generator to 300 percent of
rated full-load current for up to 10 seconds.

3. As overcurrent heating effect on the generator approaches the thermal damage
point of the unit, protector switches the excitation system off, opens the generator
disconnect device, and shuts down the generator set.

4. Senses clearing of a fault by other overcurrent devices and controls recovery of
rated voltage to avoid overshoot.

GENERATOR, EXCITER, AND VOLTAGE REGULATOR

Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be
rotated integrally with generator rotor,

Elecirical Insulation: Class H or Class F.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for
other voliages if required.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated
capacity.

Enclosure: Dripproof.

Instrument Transformers: Mounted within generator enclosure.
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H.

2.8

2.9

2,10

211

Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified.

1. Adjusting rheostat on conirol and monitoring panel shall provide plus or minus 5
percent adjustment of output-voltage operating band.

Strip Heater: Thermostatically controlled unit arranged to maintain stator windings
above dew point.

Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

OUTDOOR GENERATOR-SET ENCLOSURE

Description: = Vandal-resistant, weatherproof steel housing, wind resistant up to 100
mph. Muliiple panels shall be lockable and provide adequate access to components
requiring maintenance. Panels shall be removable by one person without tools.
Instruments and control shall be mounted within enclosure.

MOTORS

General requirements for motors are specified in Division 23 Section "Common Motor
Requirements for HVAC Equipment."

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven
load will not require motor to operate in service factor range above 1.0,

2. Controllers, Electrical Devices, and Wiring: Electrical devices and connections
are specified in Division 26 Sections.

VIBRATION ISOLATION DEVICES

Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber,
arranged in single or multiple layers, molded with a nonslip pattern and galvanized-sieel
baseplates of sufficient stiffness for uniform loading over pad area, and factory cut to
sizes that match requirements of supported equipment.

FINISHES

Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over
corrosion-resistant pretreatment and compatible primer.
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2.12 SOURCE QUALITY CONTROL
A. Prototype Testing: Factory test engine-generator set using same engine model,

constructed of identical or equivalent components and equipped with identical or
equivalent accessories.

1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with TEEE 115.

B.  Project-Specific Equipment Tests: Before shipment, factory test engine-generator set
and other system components and accessories manufactured specifically for this Project.
Perform tests at rated load and power factor. Include the following tests:
1. Test components and accessorics furnished with installed unit that are not
identical to those on tested prototype to demonstrate compatibility and reliability.
2. Full load run,
3. Maximum power.
4. Voltage regulation.
5. Transient and steady-state governing,
6.  Single-step load pickup.
7. Safety shutdown.
8.  Provide 14 days' advance notice of tests and opportunity for observation of tests
by Owner's representative.
9. Report factory test results within 10 days of completion of test.
PART 3 - EXECUTION
3.1 EXAMINATION
A.  Examine areas, equipment bases, and condifions, with Installer present, for compliance
with requirements for installation and other conditions affecting packaged engine-
generator performance.
B. Examine roughing-in of piping systems and electrical connections. Verify actual
locations of connections before packaged engine-generator installation.
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C.  Proceed with installation only after unsatisfactory conditions have been corrected.
32 INSTALLATION

A.  Comply with packaged engine-generator manufacturers’ written installation and
alignment instructions and with NFPA 110, :

B. Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

C. Install packaged engine generator with elastomeric isolator pads having a minimum
deflection of 1 inch on 4-inch-high concrete base. Secure sets to anchor bolts installed
in concrete bases.

D.  Electrical Wiring: Install electrical devices furnished by equipment manufacturers but
not specified to be factory mounted.

- 33 CONNECTIONS

A.  Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine
generator to allow service and maintenance.

B.  Connect engine exhaust pipe to engine with flexible connector,

C.  Connect fuel piping to engines with a gate valve and union and flexible connector.

D. Ground equipment according to Division 26 Section "Grounding and Bonding for
Electrical Systems."

E. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

3.4 IDENTIFICATION

A. Identify system components according to Division 26 Section "Identification for
Electrical Systems."

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.
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B.  Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect, test, and adjust components, assemblies, and equipment installations, including
connections. Report results in writing,

C.  Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative

to inspect components, assemblies, and equipment installations, including
connections, and to assist in testing.

D.  Tests and Inspections:

1. Perform tests recommended by manufacturer and each electrical test and visual
and mechanical inspection for "AC Generators and for Emergency Systems"

specified in NETA Acceptance Testing Specification. Certify compliance with
test parameters.

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are
additional to those specified here including, but not limited to, single-step full-
load pickup test.

3.  Battery Tests: Equalize charging of battery cells according to manufacturer's
written instructions. Record individual cell voltages.

a.  Measure charging voltage and voltages between available battery terminals
for full-charging and float-charging conditions. Check electrolyte level and
specific gravity under both conditions.

b.  Test for contact integrity of all connectors. Perform an integrity load test
and a capacity load test for the battery.

¢.  Verily acceptance of charge for each element of the battery after discharge.
d.  Verify that measurements are within manufacturer's specifications.

4.  Battery-Charger Tests: Verify specified rates of charge for both equalizing and
float-charging conditions.

5. System Integrity Tests: Methodically verify proper installation, connection, and
integrity of each element of engine-generator system before and during system
operation. Check for air, exhaust, and fluid leaks.
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H.

Bid Documents

6.  Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding
40-inch wg. Connect to exhaust line close to engine exhaust manifold. Verify

that back pressure at full-rated load is within manufacturer's written allowable
limits for the engine.

7. Exhaust Emissions Test: Comply with applicable government test criteria.

8. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to
measure voltage and frequency transients for 50 and 100 percent step-load
increases and decreases, and verify that performance is as specified.

9. Harmonic-Content Tests: Measure harmonic content of output voltage under 25

percent and at 100 percent of rated linear load. Verify that harmonic content is
within specified limits.

10. Noise Level Tests: Measure A-weighted level of noise emanating from
generator-set installation, including engine exhaust and cooling-air intake and
discharge, at property line, and compare measured levels with required values.

Coordinate tests with tests for transfer switches and run them concurrently.

Test instruments shall have been calibrated within the last 12 months, traceable to
standards of NIST, and adequate for making positive observation of test results. Make
calibration records available for examination on request.

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation,

Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

Remove and replace malfunctioning units and retest as specified above.

Retest: Correct deficiencies identified by tests and observations and retest until
specified requirements are met.

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation resistances, time delays, and other values and observations. Attach
a label or tag to each tested component indicating satisfactory completion of tests.

Engine Generators
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3.6

A.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance

personnel to adjust, operate, and maintain packaged engine genecrators. Refer to
Division 01 Section "Demonstration and Training."

PART 4 - MEASUREMENT

4.1

A,

METHOD OF MEASUREMENT

No separate measurement will be made for work under this section.

PART 5 - PAYMENT

5.1 BASIS OF PAYMENT
A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:
Item 011010-01 Western Facility Operations Building—per lump sum
B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.
END OF SECTION 263213
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SECTION 263600 - TRANSFER SWITCHES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes transfer switches rated 600 V and less, including the following:

1.  Automatic transfer switches.
1.3 SUBMITTALS

A.  Product Data: For each type of product indicated. Include rated capacities, weights,
operating characteristics, furnished specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing
minimum clearances, conductor entry provisions, gutter space, installed features and
devices, and material lists for each switch specified.

1. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and
locate and describe mounting and anchorage provisions.

C.  Qualification Data: For manufacturer.

D.  Field quality-control test reports.

E.  Operation and Maintenance Data: TFor each type of product to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:

1. Features and operating sequences, both automatic and manual.
2. List of all factory settings of relays, provide relay-setting and calibration
instructions, including software, where applicable,
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1.4

A.

B.

C.

D.

E.

F.

QUALITY ASSURANCE

Manufacturer Qualifications: Maintain a service center capable of providing training,

parts, and emergency maintenance repairs within a response period of less than eight
hours from time of notification.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NEMA ICS 1.
Comply with NFPA 70.
Comply with NFPA 99.

Comply with NFPA 110.

PART 2 - PRODUCTS

2.1

A,

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Contactor Transfer Switches:
a.  Caterpillar; Engine Div.
bh. Emerson; ASCO Power Technologies, LP.
¢c.  Generac Power Systems, Inc.
d.  Kohler Power Systems; Generator Division.

e.  Onan/Cummins Power Generation; Industrial Business Group.
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2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

A.  Indicated Cwrent Ratings: Apply as defined in UL 1008 for continuous loading and
total system transfer, including tungsten filament lamp loads not exceeding 30 percent
of switch ampere rating, unless otherwise indicated.

B. Tested Fault-Current Closing and Withstand Ratings: Adequate for duty imposed by
protective devices at installation locations in Project under the fault conditions
indicated, based on testing according to UL 1008.

C.  Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2
percent or better over an operating temperature range of minus 20 to plus 70 deg C.

D.  Resistance to Damage by Voltage Transients: Components shall meet or exceed
voltage-surge withstand capability requirements when tested according to IEEE C62.41.
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.

E.  Elecirical Operation: Accomplish by a nonfused, momentarily energized solenoid or
electric-motor-operated mechanism, mechanically and electrically interlocked in both
directions.

F.  Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated
current between active power sources.

1.  Limitation: Switches using molded-case switches or circuit breakers or insulated-
case circuit-breaker components are not acceptable.

2. Switch Action: Double throw; mechanically held in both directions.

3.  Contacts:  Silver composition or silver alloy for load-current switching.
Conventional automatic transfer-switch units, rated 225 A and higher, shall have
separate arcing contacts.

G. Neutral Terminal: Solid and fully rated, unless otherwise indicated.

H. Amunciation, Control, and Programming Interface Components: Devices at transfer
swiiches for communicating with remote programming devices, annunciators, or

annunciator and control panels shall have communication capability matched with
remote device.

L Factory Wiring: = Train and bundle factory wiring and label, consistent with Shop
Drawings, either by color-code or by numbered or lettered wire and cable tape markers
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2.3

at terminations. Color-coding and wire and cable tape markers arc specified in
Division 26 Section "Identification for Elecirical Systems."

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or
bottom entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and
UL 508, unless otherwise indicated.

AUTOMATIC TRANSFER SWITCHES
Comply with Level 1 equipment according to NFPA 110.

Switching Arrangement: Double-throw type, incapable of pauses or intermediate
position stops during normal functioning, unless otherwise indicated.

Manual Switch Operation: Under load, with door closed and with either or both sources
energized. Transfer time is same as for electrical operation. Control circuit
automatically disconnects from electrical operator during manual operation.

signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts
operates in advance of retransfer to normal source. Interval is adjustable from 1 to 30
seconds.

Digital Communication Interface: Matched to capability of remote annunciator or
annunciator and control panel.

In-Phase Monitor: Factory-wired, internal relay controls transfer so it occurs only when
the two sources are synchronized in phase. Relay compares phase relationship and
frequency difference between normal and emergency sources and initiates transfer when
both sources are within 15 elecirical degrees, and only if transfer can be completed
within 60 electrical degrees. Transfer is initiated only if both sources are within 2 Hz of
nominal frequency and 70 percent or more of nominal voltage.

Motor Disconnect and Timing Relay: Controls designate starters so they disconnect
motors before transfer and reconnect them selectively at an adjustable time interval after
transfer. Control connection to motor starters is through wiring external to automatic
transfer switch, Time delay for reconnecting individual motor loads is adjustable
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between 1 and 60 seconds, and settings are as indicated. Relay contacts handling

motor-control circuit inrush and seal currents are rated for actual currents to be
encountered.

H.  Automatic Transfer-Switch Features:

Bid Documents
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Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-
ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100
percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of
pickup value. Factory set for pickup at 90 percent and dropout at 85 percent.

Adjustable Time Delay: For override of normal-source voltage sensing to delay

transfer and engine start signals. Adjustable from zero to six seconds, and factory
set for one second.

Voltage/Frequency Lockout Relay: Prevent premature transfer to generator.
Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set

for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100
percent of nominal. Factory set for pickup at 95 percent.

Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes,
and factory set for 10 minutes to automatically defeat delay on loss of voltage or

sustained undervoltage of emergency source, provided normal supply has been
restored.

Test Switch: Simulate normal-source failure.
Switch-Position Pilot Lights: Indicate source to which load is connected.

Source-Available Indicating ILights: Supervise sources via transfer-switch
normal- and emergency-source sensing circuits.

a.  Normal Power Supervision: Green light with nameplate engraved "Normal
Source Available."

b.  Emergency Power Supervision: Red light with nameplate engraved
"Emergency Source Available."

Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw
contacts for each switch position, rated 10 A at 240-V ac.
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9.

10.

11.

12.

13.

Transfer Override Switch: Overrides automatic retransfer control so automatic
transfer switch will remain connected to emergency power source regardless of
condition of normal source. Pilot light indicates override status.

Engine Starting Contacts: One isolaied and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at
remote engine-generator controls after retransfer of load to normal source.

Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and
factory set for five minutes. Contacts shall initiate shutdown at remote engine-
generator controls after retransfer of load to normal source.

Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and fransfers load to it from normal source for a preset time, then
retransiers and shuts down engine after a preset cool-down period. Initiates
exercise cycle at preset intervals adjustable from 7 to 30 days. Running periods
are adjustable from 10 to 30 minutes. Factory settings are for 7-day exercise

cycle, 20-minute running period, and S5-minute cool-down period. Exerciser
features include the following:

a. Exerciser Transfer Selector Switch; Permits selection of exercise with and
without load transfer.

b.  Push-button programming control with digital display of settings.

c. Integral battery operation of time switch when normal control power is not
available.

2.4 SOURCE QUALITY CONTROL

A. Factory test and inspect components, assembled switches, and associated equipment.
Ensure proper operation. Check transfer time and voltage, frequency, and time-delay

settings for compliance with specified requirements. Perform dielectric strength test
complying with NEMA ICS 1.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Identify components according to Division 26 Section "Identification for Electrical

Systems."
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B.

Set field-adjustable intervals and delays, relays, and engine exerciser clock.

CONNECTIONS

Wiring to Remote Components: Match type and number of cables and conductors to
confrol and communication requirements of transfer switches as recommended by

manufacturer. Increase raceway sizes at no additional cost to Owner if necessary to
accommodate required wiring.

Ground equipment according to Division 26 Section "Grounding and Bonding for
Electrical Systems."

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust components, assemblies, and equipment installations, including
connections. Report results in writing.

Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative

to inspect components, assemblies, and equipment installation, including
connections, and to assist in testing,

2. After installing equipment and after electrical circuitry has been energized, test
for compliance with requirements.

3. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

4. Measure insulation resistance phase-to-phase and phase-to-ground with
insulation-resistance tester. Include external annunciation and conirol circuits.
Use test voltages and procedure recommended by manufacturer. Comply with
manufacturer's specified minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.

b.  Inspect for physical damage, proper installation and connection, and
infegrity of barriers, covers, and safety features.
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c.  Verify that manual transfer warnings are properly placed.

d.  Perform manual transfer operation.

5. After energizing circuits, demonstrate interlocking sequence and operational
function for each switch at least three times.

a.  Simulate power failures of normal source to automatic transfer switches and
of emergency source with normal source available.

b.  Simulate loss of phase-to-ground voltage for each phase of normal source.
c.  Verify time-delay settings.

d.  Verify pickup and dropout voltages by data readout or inspection of control
settings.

e.  Test bypass/isolation unit functional modes and related automatic transfer-
switch operations.

f. Perform contact-resistance test across main contacts and correct values
exceeding 500 microhms and values for 1 pole deviating by more than 50
percent from other poles.

g Verily proper sequence and correct timing of automatic engine starting,
transfer time delay, retransfer time delay on restoration of normal power,
and engine cool-down and shutdown.

C.  Coordinate tests with tests of generator and run them concurrently.

D.  Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation and contact resistances and time delays. Attach a label or tag to
each tested component indicating satisfactory completion of tests.

E. Remove and replace malfunctioning units and retest as specified above.

34 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain transfer switches and related equipment as
specified below. Refer to Division 01 Section "Demonstration and Training."
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B.  Coordinate this training with that for generator equipment.
PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT

A, No separate measurement will be made for work under this section.
PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
[tem 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island-per lump sum

ftem 011010-04 Western Facility Salt Dome—per lump sum

[tem 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 263600
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SECTION 265100 - INTERIOR LIGHTING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:
1. Interior lighting fixtures, lamps, and ballasts,
2. Emergency lighting units.
3.  Exit signs,
4. Lighting fixture supports.
1.3 DEFINTITIONS
A. BF: Ballast factor.
B. CRI: Color-rendering index.
C. CU: Coefficient of utilization.
D. HID: High-intensity discharge.
E. LER: Luminaire efficacy rating.
F.  Luminaire: Complete lighting fixture, including ballast housing if provided.

G. RCR: Room cavity ratio.
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1.4 SUBMITTALS
A,

1.5

1.6

Rid Documents

Product Data: For each type of lighting fixture, arranged in order of fixture designation,
Include data on feafures, accessories, finishes, and the following;

1. Physical description of lighting fixture including dimensions.
2. Emergency lighting units including battery and charger.

3.  Ballast.

4.  Energy-efficiency data.

5. Life, output, and energy-efficiency data for lamps.

6.  Photometric data, in JESNA format, based on laboratory tests of each lighting
fixture type, outfitted with lamps, ballasts, and accessories identical to those
indicated for the lighting fixture as applied in this Project.

a.  FPor indicated fixtures, photometric data shall be certified by a qualified

independent testing agency. Photometric data for remaining fixtures shall
be certified by the manufacturer.

Operation and Maintenance Data: For lighting equipment and fixtures to include in
emergency, operation, and maintenance manuals.

Warranties: Special warranties specified in this Section.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Lisied and labeled as defined in

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC
equipment, fire-suppression system, and partition assemblies.

Interior Lighting
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1.7 WARRANTY
A.  Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in

which manufacturer of battery-powered emergency lighting unit agrees to repair or

replace components of rechargeable batteries that fail in materials or workmanship
within specified warranty period.

1. Warranty Period for Emergency Lighting Unit Batteries: 10 years from date of

Substantial Completion. Full warranty shall apply for first year, and prorated
warranty for the remaining nine years.

Special Warranty for Ballasts: Manufacturer's standard form in which ballast

manufacturer agrees to repair or replace ballasts that fail in materials or workmanship
within specified warranty period.

1. Warranty Period for Electronic Ballasts: Five years from date of Substantial
Completion.

Special Warranty for T8 Fluorescent Lamps: Manufacturer's standard form, made out
to Owner and signed by lamp manufacturer agreeing to replace lamps that fail in
matferials or workmanship, fo.b. the nearest shipping peint to Project site, within
specified warranty period indicated below.

1. Warranty Period: One year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

21

2.2

MANUFACTURERS

1.  Basis-of-Design Product: The design for each lighting fixture is based on the
product named. Subject to compliance with requirements, provide either the

named product or a comparable product by one of the other manufacturers
specified.

LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS

Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed
fixtures.

Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according
to NEMA LE 5 and NEMA LE 5A as applicable.
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C. HID Fixtares: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5B.

D.  Metal Parts: Free of burrs and sharp corners and edges.

E.  Sheet Metal Components: Steel, unless otherwise indicated. Form and support to
prevent warping and sagging.

F. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position,

G.  Reflecting surfaces shall have minimum reflectance as follows, unless otherwise
indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces: 75 percent.

H. Plastic Diffusers, Covers, and Globes:

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.
a.  Lens Thickness: At least 0.125 inch minimum unless different thickness is
indicated.
b. UV stabilized.
2. Glass: Annealed crystal glass, unless otherwise indicated.
2.3 BALLASTS FOR LINEAR FLUORESCENT LAMPS

A.  Electronic Ballasts: Comply with ANSI C82.11; instant-start type, unless otherwise
indicated, and designed for type and quantity of lamps served. Ballasts shall be
designed for full light output unless dimmer or bi-level control is indicated.

1.  Sound Rating: A.
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2. Total Harmonic Distortion Rating: Less than 20 percent.
3. Transient Voltage Protection: IEEE C62.41, Category A or better.
4.  BF: 0.85 or higher.

5. Power Factor: 0.95 or higher.

6.  Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C 82.11

and shall be connected to maintain full light output on surviving lamps if one or
more lamps fail.

B.  Single Ballasts for Multiple Lighting Fixtures: Factory-wired with ballast arrangements

and bundled extension wiring to suit final installation conditions without modification
or rewiring in the field.

C. Ballasts for Low-Temperature Environments:

1. Temperatures 0 Deg F and Higher: Electronic type rated for 0 deg F starting and
operating temperature with indicated lamp types.

24 BALLASTS FOR COMPACT FLUORESCENT LAMPS

A.  Description: Electronic programmed rapid-start type, complying with ANSI C 82.11,

designed for type and quantity of lamps indicated. Ballast shall be designed for full light
output unless dimmer or bi-level control is indicated:

I.  Lamp end-of-life detection and shutdown circuit.

2. Automatic lamp starting after lamp replacement.

3. Sound Rating: A.

4,  Total Harmonic Distortion Rating: Less than 20 percent.

5. Transient Voltage Protection: IEEE C62.41, Category A or better,
6.  BF: (.95 or higher, unless otherwise indicated.

7.  Power Factor: 0.95 or higher.
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8.

Ballast Case Temperature: 75 deg C, maximum.

2.5 BALLASTS FOR HID LAMPS

A.  FElectromagnetic Ballast for Metal-Halide Lamps: Comply with ANSIC82.4 and
UL 1029. Include the following features, unless otherwise indicated:

Ballast Circuit: Constant-wattage autotransformer or regulating high-power-
factor type.

Minimum Starting Temperature: Minus 22 deg F for single-lamp ballasts.
Normal Ambient Operating Temperature: 104 deg F.
Open-circuit operation that will not reduce average life.

Low-Noise Ballasts: Manufacturers' standard epoxy-encapsulated models
designed to minimize audible fixture noise.

2.6 EXIT SIGNS

A.  Description: Comply with UL 924; for sign colors, visibility, luminance, and lettering
- size, comply with authorities having jurisdiction.

B. Internally Lighted Signs:

Bid Documents
November 2008

Lamps for AC Operation: LEDs, 70,000 hours minimum rated lamp life.

Self-Powered Exit Signs (Battery Type): Integral automatic charger in a self-
contained power pack.

a.  Battery: Sealed, maintenance-free, nickel-cadmium type.
b.  Charger: Iully automatic, solid-state type with sealed transfer relay.

c.  Operation: Relay automatically energizes lamp from battery when circuit
voltage drops to 80 percent of nominal voltage or below. When normal

voltage is restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

d.  Test Push Button: Push-to-test type, in unit housing, simulates loss of
normal power and demonstrates unit operability.
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c.  LED Indicator Light: Indicates normal power on. Normal glow indicates
frickle charge; bright glow indicates charging at end of discharge cycle.

f. Integral Self-Test:  Factory-installed electronic device automatically
initiates code-required test of unit emergency operation at required

intervals. Test failure is annunciated by an integral audible alarm and
flashing red LED.

2.7 EMERGENCY LIGHTING UNITS
A.  Description: Self-contained units complying with UL 924,
1.  Battery: Sealed, maintenance-free, lead-calcium type.
2. Charger: Fully automatic, solid-state type with sealed transfer relay.

3. Operation: Relay automatically turns lamp on when power supply circuit voltage
drops to 80 percent of nominal voltage or below. Lamp automatically disconnects
from baftery when voltage approaches deep-discharge level. When normal
voliage 1s restored, relay disconnects lamps from battery, and battery is
automatically recharged and floated on charger.

4. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal
power and demonstrates unit operability.

5. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

6. 7Integral Self-Test: Factory-installed electronic device automatically initiates
code-required test of unit emergency operation at required intervals. Test failure
is annunciated by an integral audible alarm and flashing red LED,

2.8 FLUORESCENT LAMPS

A. Low-Mercury Lamps: Comply with EPA's toxicity characteristic leaching procedure
test; shall yield less than 0.2 mg of mercury per liter when tested according to
NEMA LL 1.

B. T8 rapid-start low-mercury lamps, rated 32 W maximum, nominal length of 48 inches,
2800 initial lumens (minimum), CRI75 (minimum), color temperature 3500 K, and
average rated life 20,000 hours, unless otherwise indicated.
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C. Compact Fluorescent Lamps: 4-Pin, low mercury, CRI 80 (minimum), color
temperature 3500 K, average rated life of 10,000 hours at 3 hours operation per start,
and suitable for use with dimming ballasts, unless otherwise indicated.

2.9 HID LAMPS
A, Metal-Halide Lamps: ANSI C78.1372, with a minimum CRI 65.

2,10 LIGHTING FIXTURE SUPPORT COMPONENTS

A.  Comply with Division 26 Section "Hangers and Supports for Electrical Systems" for
channel- and angle-iron supports and nonmetallic channel and angle supports,

PART 3 - EXECUTION

3.1 INSTALLATION

A. Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in
each fixture.

B.  Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a
support element. :

1. Install a minimum of four ceiling support system rods or wires for each fixture.
Locate not more than 6 inches from lighting fixture corners.

2. Support Clips: Fasten to lighting fixtures and to ceiling grid members at or near
' each fixture corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling
plans or center in acoustical panel, and support fixtures independently with at
least two 3/4-inch metal channels spanning and secured to ceiling tees.

4.  Install at least one independent support rod or wire from structure to a tab on

lighting fixture, Wire or rod shall have breaking strength of the weight of fixture
at a safety factor of 3.

C.  Suspended Lighting Fixture Support:
1. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
Bid Documents Interior Lighting
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3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod
for suspension for each unit length of fixture chassis, including one at cach end.

Adjust aimable lighting fixtures to provide required light intensities.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."”

FIELD QUALITY CONTROL

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation,
Verily transfer from normal power to battery and retransfer to normal.

Prepare a written report of tests, inspections, observations, and. verifications indicating
and interprefing results. If adjustments are made fo lighting system, retest to
demonstrate compliance with standards.

PART 4 - MEASUREMENT

4.1

A.

METHOD OF MEASUREMENT

No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT
A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:
Ttem 011010-01 Western Facility Operations Building—per lump sum
[tem 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum
Ttem 011010-04 Western Facility Salt Dome—per lump sum
[tem 011010-05 Western Facility Storage Building—per lump sum
B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.
END OF SECTION 265100
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SECTION 265600 - EXTERIOR LIGHTING

PART I - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Exterior luminaires with lamps and ballasts.
2. Poles and accessories.
B.  Related Sections include the following:
1. Division 26 Section "Interior Lighting" for exterior luminaires normally mounted
on exterior surfaces of buildings.
1.3 DEFINITIONS
A. CRIL Color-rendering index.
B. HID: High-intensity discharge..
C. Luminaire: Complete lighting fixture, including ballast housing if provided.
D. Pole: Luminaire support structure, including tower used for large area illumination.
E. Standard: Same definition as "Pole" above.
1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION
A. Dead Load: Weight of luminaire and its horizontal and vertical supports, and
supporting structure, applied as stated in AASHTO LTS-4,
B. Live Load: Single load of 500 1bf, distributed as stated in AASHTO LTS-4,
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C. IceLoad: Load of 3 Ibf/sq. ft., applied as stated in AASHTO LTS-4,

D.  Wind Load: Pressure of wind on pole and luminaire, calculated and applied as stated in
AASHTO LTS-4.

1.5 SUBMITTALS

A.  Product Data: For each luminaire, pole, and support component, arranged in order of

lighting unit designation. Include data on features, accessories, finishes, and the
following;:

1. Physical description of luminaire, including materials, dimensions, effective
projecied area, and verification of indicated parameters.

2. Details of attaching luminaires and accessories.
3. Details of installation and construction.

4., Luminaire materials.

5. Photometric data based on laboratory tests of each luminaire type, complete with
indicated lamps, ballasts, and accessories.

a.  Photometric data shall be certified by manufacturer's laboratory with a
current  accreditation under the National Voluntary Laboratory
Accreditation Program for Energy Efficient Lighting Products.

6.  Ballasts, including energy-efficiency data.
7. Lamps, including life, cutput, and energy-efficiency data.
8.  Materials, dimensions, and finishes of poles.

9.  Means of attaching luminaires to supports, and indication that attachment is
suitable for components involved.

10.  Anchor bolts for poles.
B.  Shop Drawings:

1. Anchor-bolt templates keyed to specific poles and certified by manufacturer.
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C.  Pole and Support Component Certificates: Signed by manufacturers of poles, certifying
that products are designed for indicated load requirements in AASHTO LTS-4 and that
load imposed by luminaire has been inciuded in design,

D.  Field quality-control test reports.

E.  Operation and Maintenance Data: For luminaires and poles to include in emergency,
operation, and maintenance manuals.

F.  Warranty: Special warranty specified in this Section.

1.6 QUALITY ASSURANCE

A. Luminaire Photometric Data Testirng Laboratory Qualifications:  Provided by
manufacturers' laboratories that are accredited under the National Volunteer Laboratory
Accreditation Program for Energy Efficient Lighting Products.

B.  Electrical Components, Devices, and Accessorics: Listed and labeled as defined in
NFPA 70, Article 100, by a tesiing agency acceptable to authorities having jurisdiction,
and marked for intended use.

C.  Comply with IEEE C2, "National Electrical Safety Code."

D. Comply with NFPA 70.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Package aluminum poles for shipping according to ASTM B 660.

B. Store poles on decay-resistant-freated skids at least 12 inches above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air
circulation.

C.  Retain factory-applied pole wrappings on metal poles until right before pole installation.
For poles with nonmetallic finishes, handle with web fabric straps.

1.8 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace products that fail in materials or workmanship; that corrode; or that fade,
stain, perforate, erode, or chalk due to effects of weather or solar radiation within
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specified warranty period. Manufacturer may exclude lightning damage, hail damage,
vandalism, abuse, or unauthorized repairs or alterations from special warranty coverage.

1.

Warranty Period for Luminaires: Five years from date of Substantial Completion.

Warranty Period for Metal Corrosion: Five years from date of Substantial
Completion.

Warranty Period for Color Retention: Five years from date of Substantial
Completion,

Warranty Period for Lamps: Replace lamps that fail within 12 months from date
of Substantial Completion; furnish replacement lamps that fail within the second
12 months from date of Substantial Completion.

Warranty Period for Poles: Repair or replace lighting poles and standards that fail
in finish, materials, and workmanship within manufacturer's standard warranty
period, but not less than 5 years from date of Substantial Completion,

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

22 LUMINAIRES, GENERAL REQUIREMENTS

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.

B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated
for luminaires.

C.  Metal Parts: Free of burrs and sharp corners and edges.

D.  Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated.
Form and support fo prevent warping and sagging,

E. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag,
or deform in use. Provide filter/breather for enclosed [uminaires.

Bid Documents
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F.  Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage
under operating conditions, and designed to permit relamping without use of tools.
Designed to prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position. Doors shall be

removable for cleaning or replacing lenses. Designed to disconnect ballast when door
opens.

G. Exposed Hardware Material: Stainless steel.

H. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to
heat, and UV radiation.

L. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise
indicated:

1. White Surfaces: 85 percent.
2. Specular Surfaces: 83 percent.
3.  Diffusing Specular Surfaces: 75 percent.

J.  Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal
and cushion lenses and refractors in luminaire doors.

K. Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -

tested luminaire before shipping. Where indicated, match finish process and color of
pole or support materials,

L. Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal
Finishes Manual for Architectural and Metal Products" for recommendations for
applying and designating finishes.

1. Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Class], Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium
satin; Chemical Finish: etched, medium matte; Anodic Coating: Architectural
Class 1, clear coating 0.018 mm or thicker) complying with AAMA 611.
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2.3

A.

24

2.5

Bid Documents

BALLASTS FOR HID LAMPS

Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without

reduction of average lamp life. Include the following features, unless otherwise
indicated:

1. Ballast Circuit: Constant-wattage autotransformer or regulating high-power-
factor type.

2. Minimum Starting Temperature: Minus 22 deg F.
3. Normal Ambient Operating Temperature: 104 deg F.

4,  DBallast Fuses: One in each ungrounded power supply conductor, Voltage and
current ratings as recommended by ballast manufacturer.

5. Minimum Starting Températu:re: Minus 40 deg F.

HID LAMPS

Metal-Halide Lamps: ANSI C78.1372, with a mimimum CRI 65 and color temperature
4000 K.

POLES AND SUPPORT COMPONENTS, GENERAT REQUIREMENTS
Structural Characteristics: Comply with AASHTO LTS-4.

1.  Wind-Load Strength of Poles: Adequate at indicated heights above grade without
failure, permanent deflection, or whipping in steady winds of speed indicated in

Part 1 "Structural Analysis Criteria for Pole Selection" Article, with a gust factor
of 1.3.

Luminaire Attachment Provisions: Comply with luminaire manufacturers' mounting

requirements. Use stainless-steel fasteners and mounting bolts, unless otherwise
indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with
support components.

1.  Materials: Shall not cause galvanic action at contact points.

Exterior Lighting
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2.6

Bid Documents

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication, unless stainless-steel items are indicated.

3. Anchor-Bolt Tempiate: Plywood or steel.

Concrete Pole Foundations: Cast in place, with anchor bolts to maich pole-base flange.

Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-
Place Concrete."

ALUMINUM POLES

Poles: ASTM B 209, 5052-H34 marine sheet alloy with access handhole in pole wall.

1. Shape: Round, tapered.
2. Mounting Provisions: Butt flange for bolted mounting on foundation.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated,
and securely fastened to pole top.

Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with
requirements in Division 26 Section "Grounding and Bonding for Electrical Systems,"
listed for attaching grounding and bonding conductors of type and size listed in that
Section, and accessible through handhole.

Brackets for Luminaires: Detachable, with pole and adapter fittings of cast aluminum,

Adapier fitting welded fo pole and bracket, then bolted together with stainless-steel
bolts.

Aluminum Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural
and Metal Products" for recommendations for applying and designating finishes.

1. Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Class |, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium
satin; Chemical Finish: etched, medium matte; Anodic Coating: Architectural
Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.

Exterior Lighting

November 2008 265600-7

—-381-



Intercounty Connector Contract Ne. 1C 2210-000-006/7/R
West Operations Facility

PART 3 - EXECUTION
3.1 LUMINAIRE INSTALLATION
A. Install lamps in each luminaire.

B.  Fasten luminaire to indicated structural supports.

1. Use fastening methods and materials selected to resist seismic forces defined for
the application and approved by manufacturer.

C.  Adjust luminaires that require field adjustment or aiming.

32 POLE INSTALLATION

A.  Align pole foundations and poles for optimum directional alignment of luminaires and
their mounting provisions on the pole.

B. Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates
furnished by pole manufacturer. Concrete materials, installation, and finishing
requirements are specified in Division 03 Section "Cast-in-Place Concrete.,"

C. Foundation-Mounted Poles: Mount pele with leveling nuts, and tighten top nuts to
torque level recommended by pole manufacturer,

1. Use anchor bolts and nuts selected to resist seismic forces defined for the
application and approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding
concrete grout firmly packed to fill space.

3. Install base covers, unless otherwise indicated.

4. Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout.
Arrange to drain condensation from interior of pole.

33 CORROSION PREVENTION

A, Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.

Bid Documents Exterior Lighting
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B.

3.4

3.5

Steel Conduits: Comply with Division 26 Section "Raceway and Boxes for Electrical
Systems." In concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping
plastic tape applied with a 50 percent overlap.

GROUNDING

Ground metal poles and support structures according to Division 26 Section "Grounding
and Bonding for Electrical Systems."

1. Install grounding electrode for each pole, unless otherwise indicated.

2. Install grounding conductor pigtail in the base for connecting luminaire to
grounding system.

Ground nonmetallic poles and support structures according to Division 26 Section
"Grounding and Bonding for Electrical Systems."

1. Install grounding electrode for each pole.

2. Install grounding conductor and conductor protector.,

3. Ground metallic components of pole accessories and foundations.

FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.

[llumination Observations: Verify normal operation of lighting units after installing
luminaires and energizing circuits with normal power source.

Prepare a written report of tests, inspections, observations, and verifications indicating
and interpreting results. If adjustments are made to lighting system, retest to
demonstrate compliance with standards.

PART 4 —-MEASUREMENT

4.1 METHOD OF MEASUREMENT
A. Thirty (30) foot pole with one 400-watt luminaire will be measured for payment per
each.
B. Concrete Pole Foundation will be measured for payment per each.
Bid Documents Exterior Lighting
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PART 5 - PAYMENT
5.1 BASIS OF PAYMENT

A. Thirty (30) foot pole with one 400-Watt Luminaires will be paid at the contract unit
price bid per each, complete in place and accepted. This price will be full
compensation for pole, luminaires, equipment, tools, labor, and all work incidental to
complete the item as specified. PVC conduit and wiring shall be paid for under
Specification Section 26 05 43, “Underground Ducts and Raceways for Electrical
Systems™. Concrete Pole Foundation will be paid for at the contract unit price bid per
each, complete in place and accepted, which price will be full compensation for all
excavation, reinforcement, anchor bolts, concrete, backfill, ground rod, equipment,
tools, labor, and all work incidental to complete the item as specified.

Payment will be made under:
Item 26 56 (00-1 Thirty (30) Foot Light Pole--per each
ftem 26 56 00-2 Concrete Pole Foundation--per each

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 265600
Bid Documents Exterior Lighting
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SECTION 270500 - COMMON WORK RESULTS FOR COMMUNICATIONS

PART I - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Communications equipment coordination and installation.
2. Sleeves for pathways and cables.

3.  Sleeve seals.

4. Grout.

5. Common communications installation requirements.
DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For sleeve seals.

COORDINATION

Coordinate arrangement, mounting, and support of communications equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

Bid Documents Common Work Results for Communications
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2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3. Toallow right of way for piping and conduit installed at required slope.

4. So connecting pathways, cables, wireways, cable trays, and busways will be clear
of obstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

Coordinate location of access panels and doors for communications items that are
behind finished surfaces or otherwise concealed. Access doors and panels are specified
in Division 08 Section "Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of
firestopping specified in Division 07 Section "Penetration Firestopping."

PART 2 - PRODUCTS

2.1 SLEEVES FOR PATHHWAYS AND CABLES
A, Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.
22 SLEEVE SEALS
A.  Description: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and pathway or cable.

1.  Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Worlk include,
but are not limited to, the following:

a.  Advance Products & Systems, Inc.

b.  Calpico, Inc.

¢.  Metraflex Co.

d.  Pipeline Seal and Insulator, Inc.
Bid Documents Common Work Results for Communications
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2.3

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or

conduit. Include type and number required for material and size of pathway or
cable.

GROUT

Nonmetallic, Shrinkage-Resistant  Grout: ASTM C 1107, factory-packaged,
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water fo
consistency suitable for application and a 30-minute working time.

PART 3 - EXECUTION

3.1

32

COMMON REQUIREMENTS FOR COMMUNICATIONS INSTALLATION

Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center
of unit for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not

indicated, arrange and install components and equipment to provide maximum possible
headroom consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both communications equipment and other nearby installations.

Connect in such a way as to facilitate future disconnecting with minimum interference
with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.
SLEEVE INSTALLATION FOR COMMUNICATIONS PENETRATIONS

Communications penetrations occur when pathways, cables, wireways, or cable trays

penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall
assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall

assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall.

Bid Documents Common Work Results for Communications
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D.

E.

33

34

Cut sleeves to length for mounting flush with both surfaces of walls.

Extend sleeves installed in floors 3 feei above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and pathway
or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool
exposed surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and pathway or cable, using joint sealant appropriate for size, depth, and location
of joint. Comply with requirements in Division 07 Section "Joint Sealants.".

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at pathway and cable penetrations. Install sleeves and seal pathway
and cable penetration sleeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves
and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for pathway or
cable material and size. Position pathway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between pathway or cable and

sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for
communications installations to restore original fire-resistance rating of assembly,
Firestopping materials and installation requirements are specified in Division 07 Section
"Penetration Firestopping."

Bid Documents Common Work Results for Comimunications
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PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01

Item 011010-02

Item 011010-03

ftem 011010-04

Item 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island—per lump sum

Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 270500

Bid Documents
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SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL
11 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1.  Telecommunications mounting elements.
2. Backboards.
3.  Telecommunications equipment racks and cabinets.
4. Telecommunications service entrance pathways,
5. Grounding.

B. Related Sections:

1. Division 27 Section "Communications Backbone Cabling" for voice and data
cabling associated with system panels and devices.

2. Division 27 Section "Communications Horizontal Cabling" for voice and data
cabling associated with system panels and devices,

3. Division 28 Section "Conductors and Cables for Electronic Safety and Security"
for voice and data cabling associated with system panels and devices.

1.3 DEFINITIONS
A. BICSIL: Building Industry Consulting Service International.
B. LAN: Local area network.

Bid Documents Communications Equipment Room Fittings
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C.  RCDD: Registered Communications Distribution Designer.

14 SUBMITTALS

A.  Product Data: For each type of product indicated. Include construction details, material
descriptions, dimensions of individual components and profiles, and finishes for
equipment racks and cabinets. Include rated capacities, operating characteristics,
electrical characteristics, and furnished specialties and accessories.

B.  Shop Drawings: TFor communications equipment room fittings. Include plans,
elevations, sections, details, and attachments to other work,

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each
field connection.

2. Equipment Racks and Cabinets: Include workspace requirements and access for
cable connections.

3.  Grounding: Indicate location of grounding bus bar and its mounting detail
showing standoff insulators and wall mounting brackets.

C.  Qualification Data: TFor Installer, qualified layout technician, installation supetvisor,
and field inspector.

1.5 QUALITY ASSURANCE

A.  Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1. Layout Responsibility: Preparation of Shop Drawings shall be under the direct
supervision of RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of
Registered Technician, who shall be present at all times when Work of this
Section is performed at Project site.

3.  Field Inspector: Currently registered by BICSI as RCDD to perform the on-site
inspection.

B.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and

application.
Bid Documents Communications Equipment Room Fittings
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C.

D.

1.6

1.7

Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.
Grounding: Comply with ANSI-J-STD-607-A.

PROJECT CONDITIONS

Environmental Limitations: Do not deliver or install equipment frames and cable trays

until spaces are enclosed and weathertight, wet work in spaces is complete and dry, and
work above ceilings is complete.

COORDINATION

Coordinate layout and installation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers. Coordinate service
entrance arrangement with local exchange carrier,

1.  Meet jointly with telecommunications and LAN equipment suppliers, local
exchange carrier representatives, and Owner to exchange information and agree
on details of equipment arrangements and insiallation interfaces.

2. Record agreements reached in meetings and distribute them to other participants.

3.  Adjust arrangements and locations of distribution frames, cross-connects, and
patch panels in equipment rooms to accommodate and optimize arrangement and
space requirements of telephone switch and LAN equipment,

4, Adjust arrangements and locations of equipment with distribution frames, cross-
connects, and patch panels of cabling systems of other communications,

electronic safety and security, and related systems that share space in the
equipment room.

Coordinate location of power raceways and receptacles with locations of
communications equipment requiring electrical power to operate.

PART 2 - PRODUCTS

2.1 PATHWAYS

A.  General Requirements: Comply with TIA/E[A-569-A.
Bid Documents Communications Equipment Room Fittings
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B.  Cable Support: NRTL labeled. Cable support brackets shall be designed to prevent
degradation of cable performance and pinch points that could damage cable. Cable tie
slots fasten cable ties to brackets.

1. Comply with NFPA 70 and UL 2043 for fire-resistant and low-smoke-producing
characteristics.

2. Support brackets with cable tie slots for fastening cable ties to brackets.

3.  Lacing bars, spools, J-hooks, and D-rings.

4. Straps and other devices.

C. Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and
Boxes for Electrical Systems.".

I. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2
inches deep.
2.2 BACKBOARDS

A. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with
requirements for plywood backing panels specified in Division 06 Section "Rough
Carpentry.”

23 EQUIPMENT FRAMES

A.  Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. ADC.

2. Aim Electronics; a brand of Emerson Electric Co.

3. AMP; a Tyco International Ltd. company.

4.  Cooper B-Line, Inc.

5. Hubbell Premise Wiring.

6. KRONE Incorporated.
Bid Documents Communications Equipment Room Fittings
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7.

10.

11.

12.

Leviton Voice & Data Division.

Middle Atlantic Products, Inc.

Nordex/CDT; a subsidiary of Cable Design Technologies.
Ortronics, Inc.

Panduit Corp.

Siemon Co. (The).

B.  General Frame Requirements:

Disfribution Frames: Freestanding and wall-mounting, modular-steel units
designed for telecommunications terminal support and coordinated with
dimensions of units to be supported.

Module Dimension: Width compatible with EIA 310 standard, 19-inch panel
mounting.

Finish: Manufacturer's standard, baked-polyester powder coat.

C. Modular Freestanding Cabinets:

Bid Documents
November 2008

Removable and lockable side panels.

Hinged and Iockable front and rear doors.

Adjustable feet for leveling,.

Screened ventilation openings in the roof and rear door.
Cable access provisions in the roof and base.
Grounding bus bar.

Rack-mounted, 550~cfin fan with filter.

Power strip.
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9.

10.

Baked-polyester powder coat finish.

All cabinets keyed alike,

D. Cable Management for Equipment Frames:

Metal, with integral wire retaining fingers.
Baked-polyester powder coat finish.
Vertical cable management panels shall have front and rear channels, with covers.

Provide horizontal crossover cable manager at the top of each relay rack, with a
minimum height of two rack units each.

2.4 POWER STRIPS

A.  Power Strips: Comply with UL 1363.

1.

Bid Documents
November 2008

Rack mounting.

Six, 15-A, 120-V ac, NEMA WD 6, Configuration 5-15R receptacles.
LED indicator lights for power and protection status.

LED indicator lights for reverse polarity and open outlet ground.

Circuit Breaker and Thermal Fusing: Unit continues to supply power if protection
is lost.

Cord connected with 6-foot line cord.
Rocker-type on-off switch, illuminated when in on position.
Peak Single-Impulse Surge Current Rating: 33 kA per phase.

Protection modes shall be line to neutral, line to ground, and neutral to ground.
UL 1449 clamping voltage for all 3 modes shall be not more than 330V,

Communications Equipment Room Fittings
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2.5

A,

2.6

GROUNDING

Comply with requirements in Division 26 Section "Grounding and Bonding for
Electrical Systems" for grounding conductors and connectors.

Telecommunications Main Bus Bar:

1.  Connectors: Mechanical type, cast silicon bronze, solderless compression-type
wire terminals, and long-barrel, two-bolt connection to ground bus bar.

2. Ground Bus Bar: Copper, minimum 1/4 inch thick by 4 inchres wide with 9/32-
inch holes spaced 1-1/8 inches apart.

3.  Stand-Off Insulators: Comply with UL 891 for use in switchboards, 600 V.
Lexan or PVC, impulse tested at 5000 V.

Comply with ANSI-J-STD-607-A.
LABELING

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including
label stocks, laminating adhesives, and inks used by label printers.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITIES
A. Contact telecommunications service provider for telephone system and arrange for
installation of demarcation point, protected entrance terminals, and a housing when so
directed by service provider.
B. Install underground pathways complying with recommendations in TIA/EIA-569-A,
"Entrance Facilities" Article.
C.  Contractor shall install the 96 count fiber optical cable.
3.2 Install underground entrance pathway complying with Division 26 Section "Raceway
and Boxes for Electrical Systems."INSTALLATION
A. Comply with NECA 1.
Bid Documents Communications Equipment Room Fittings
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B.

Comply with BICSI TDMM for layout and installation of communications equipment
TOOMS,

C. Bundle, lace, and train conductors and cables to terminal points without exceeding

manufacturer's limitations on bending radii. Install lacing bars and distribution spools.
3.3 FIRESTOPPING

A, Comply with requirements in Division 07 Section "Penetration Firestopping."Comply
with TIA/EIA-569-A, Annex A, "Firestopping."

B.  Comply with BICSI TDMM, "Firestopping Systems" Article.

3.4 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical
Protection" Chapter.

B. Comply with ANSI-J-STD-607-A.

C. Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2-inch clearance behind the grounding bus bar. Connect grounding
bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding
bus bar to service entrance ground location.

D. Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.

1. Bond the shield of shielded cable to the grounding bus bar in communications
rooms and spaces.
3.5 IDENTIFICATION

A.  Identify system components, wiring, and cabling complying with TIA/EIA-606-A.
Comply with requirements in Division 26 Section "Identification for Electrical
Systems."Comply with requirements in Division 09 Section "Interior Painting" for
painting backboards. For fire-resistant plywood, do not paint over manufacturer's label.

B. See Division27 Section "Communications Horizontal Cabling” for additional
identification requirements.

C. Labels shall be preprinted or computer-printed type.

Bid Documents Communications Equipment Room Fittings
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PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
PART 5-PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
Item 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island-per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

[iem 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, festing and equipment necessary to
complete the work in every respect.

END OF SECTION 271100

Bid Documents
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1.  Pathways.
2. UTP cable.
3. 62.5/125-micrometer, optical fiber cabling.
4, Cable connecting hardware, patch panels, and cross-connects.
5.  Cabling identification products.
B. Related Sections:
1. Division 28 Section "Conductors and Cables for Electronic Safety and Security"
for voice and data cabling associated with system panels and devices.
13 DEFINITIONS
A. BICSI: Building Industry Consulting Service International.
B. Cross-Connect: A facility enabling the termination of cable elements and their
interconnection or cross-connection.
C. EMI: Electromagnetic interference.
D. IDC: Insulation displacement connector.
E. LAN: Local area network.
Bid Documents Communications Backbone Cabling
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F.

RCDD: Registered Communications Distribution Designer.

G. UTP: Unshielded twisted pair.

1.4 BACKBONE CABLING DESCRIPTION

A. Backbone cabling system shall provide interconnections between communications
equipment rooms, main terminal space, and entrance facilities in the
telecommunications cabling system structure. Cabling system consists of backbone
cables, intermediate and main cross-connects, mechanical terminations, and patch cords
or jumpers used for backbone-to-backbone cross-connection.

B.  Backbone cabling cross-connects may be located in communications equipment rooms
or at entrance facilities. Bridged taps and splitters shall not be used as part of backbone
cabling.

1.5 PERFORMANCE REQUIREMENTS

A.  General Performance: Backbone cabling system shall comply with transmission
standards in TIA/EIA-568-B.1, when tested according to test procedures of this
standard.

1.6 SUBMITTALS
A.  Shop Drawings:
1.  System Labeling Schedules: FElectronic copy of labeling schedules, in software
and format selected by Owner.
2.  Cabling administration drawings and printouts.
3.  Wiring diagrams to show typical wiring schematics including the following:
a.  Cross-connects.
b.  Patch panels.
c.  Patch cords.
4. Cross-connects and patch panels. Detail mounting assemblies, and show
elevations and physical relationship between the installed components.
Bid Documents Communications Backbone Cabling
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B.  Qualification Data: For qualified layout technician, installation supervisor, and field
inspector.
C.  Source quality-control reports.
D.  Field quality-control reports.
E. Maintenance Data: For splices and connectors to include in maintenance manuals.
F.  Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
2. Program Software Backup: On magnetic media or compact disk, complete with
dafa files.
3. Device address list.
4. Printout of software application and graphic screens.
1.7 QUALITY ASSURANCE
A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.
1.  Layout Responsibility: Preparation of Shop Drawings, Cabling Administration
Drawings, and field testing program development by an RCDD.
2.  Installation Supervision: Installation shall be under the direct supervision of
Registered Technician, who shall be present at all times when Work of this
Section is performed at Project site.
3.  Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-
site testing.
B. Testing Agency Qualifications: An NRTL.
1.  Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.
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C.

Surface-Burning Characteristics: As determined by testing identical products according

to ASTME 84 by a qualified testing agency. Identify products with appropriate
markings of applicable testing agency.

1.  Flame-Spread Index: 25 or less.

2. Smoke-Developed Index: 50 or less.

D.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NEFPA 70, by a qualified testing agency, and marked for intended location and
application.

E.  Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.

F.  Grounding: Comply with ANSI-J-STD-607-A.

1.8 DELIVERY, STORAGE, AND HANDLING

A.  Test cables upon receipt at Project site.

1. Test optical fiber cable to determine the continuity of the strand end to end. Use
optical fiber flashiight.

2. Test optical fiber cable while on reels. Use an optical time domain reflectometer
to verify the cable length and locate cable defects, splices, and connector,
including the loss value of each. Retain test data and include the record in
maintenance data.

3. Test each pair of UTP cable for open and short circuits.

1.9 PROJECT CONDITIONS

A.  Environmental Limitations: Do not deliver or install cables and connecting materials
until wet work in spaces is complete and dry, and temporary HVAC system is operating
and mainfaining ambient temperature and humidity conditions at occupancy levels
during the remainder of the construction period.

1.10  COORDINATION

A.  Coordinaie layout and installation of telecommunications pathways and cabling with
Owner's telecommunications and LAN equipment and service suppliers.
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1.11 SOFTWARE SERVICE AGREEMENT
A, Technical Support: Beginning with Substantial Completion, provide software support
for two years.
B. Upgrade Service: Update software to latest version at Project completion. Install and

program software upgrades that become available within two years from date of
Substantial Completion. Upgrading software shall include operating system. Upgrade
shall include new or revised licenses for use of software,

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to
allow Owner to upgrade computer equipment if necessary.

PART 2 - PRODUCTS

2.1 PATHWAYS
A.  General Requirements: Comply with TTIA/EIA-569-A.
B.  Cable Support: NRTL labeled for support of Category 6 cabling, designed to prevent
degradation of cable performance and pinch points that could damage cable.
1. Support brackets with cable tie slots for fastening cable ties to brackets.
2. Lacing bars, spools, J-hooks, and D-rings.
3. Straps and other devices.
C. Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and
Boxes for Electrical Systems."
1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2
inches deep.
22 BACKBOARDS
A. Backboards: Plywood, fire-retardant treated, 3/4 by 48 by 96 inches. Comply with
requirements in Division 06 Section "Rough Carpentry” for plywood backing panels.
Bid Documents Communications Backbone Cabling
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23 UTP CABLE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Belden CDT Inc.; Electronics Division.

2. Berk-Tek; a Nexans company.

3.  CommScope, Inc.

4. Draka USA.

5. Genesis Cable Products; Honeywell International, Inc.

6. KRONE Incorporated.

7.  Mohawk; a division of Belden CDT.

8. Nordex/CDT; a subsidiary of Cable Design Technologies.
9.  Superior Essex Inc.

10. SYSTIMAX Solutions; a CommScope Inc. brand.

1. 3M

12.  Tyco Electronics/AMP Netconnect; Tyco International Lid.

B. Description: 100-ohm, 100-pair UTP, formed into 25-pair binder groups covered with
a gray thermoplastic jacket.

1.  Comply with ICEA S-90-661 for mechanical properties.
2. Comply with TIA/EIA-568-B.1 for performance specifications.

3.  Comply with TIA/EIA-568-B.2, Category 5Se.
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4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444 and NFPA 70 for the following types:

a.  Communications, General Purpose: Type CM or CMG

2.4 UTP CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. American Technology Systems Industries, Inc.

2. Dynacom Corporation.

3. Hubbell Premise Wiring.

4,  KRONE Incorporated.

5. Leviton Voice & Data Division.

6.  Molex Premise Networks; a division of Molex, Inc.

7. Nordex/CDT; a subsidiary of Cable Design Technologies.
8.  Panduit Corp.

9.  Siemon Co. {The).

10.  Tyco Electronics/ AMP Netconnect; Tyco International Ttd.

B.  General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher.

C. Connecting Blocks: 110-style IDC for Category 5e. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated.
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D.  Cross-Connect: Modular array of connecting blocks arranged to terminate building
cables and permit interconnection between cables.

1. Number of Terminals per Field: One for each conductor in assigned cables.

E.  Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type
connectors at each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair UTP cable indicated.

F.  Jacks and Jack Assemblies: Modular, color-coded, eight-position medular receptacle
units with integral IDC-type terminals.

G. Patch Cords: Factory-made, 4-pair cables in 36-inchlengths; terminated with 8-position
modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to

ensure Category 6 performance. Patch cords shall have latch guards to protect
against snagging.

2. Patch cords shall have color-coded boots for circuit identification.

2.5 OPTICAL FIBER CABLE

A.  Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Berk-Tek; a Nexans company.

2. CommScope, Inc.

3.  Corning Cable Systems.

4. General Cable Technologies Corporation.

5. Mohawk; a division of Belden CDT.

6.  Nordex/CDT; a subsidiary of Cable Design Technologies.

7. Optical Connectivity Selutions Division; Emerson Network Power.
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8. Superior Essex Inc,

9.  SYSTIMAX Solutions; a CommScope Inc. brand.

10.  3M.

11. Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B.  Description: Multimode, 62.5/125-micrometer, 26-fiber, nonconductive, tight buffer,
optical fiber cable.

1. Comply with ICEA S-83-596 for mechanical properties.
2. Comply with TIA/EIA-568-B.3 for performance specifications.
3. Comply with TIA/EIA-492AAAA-B for detailed specifications.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:

a.  General Purpose, Nonconductive: Type OFN or OFNG.
5. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

6. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.

C. Jacket:
1.  Jacket Color: Orange for 62.5/125-micrometer cable,

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-
598-B.

L]

3.  Imprinted with fiber count, fiber type, and aggregate length at regular intervals
not to exceed 40 inches.
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2.6 OPTICAL FIBER CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. ADC.

2. American Technology Systems Industries, Inc.

3.  Berk-Tek; a Nexans company.

4.  Corning Cable Systems.

5. Dynacom Corporation.

6.  Hubbell Premise Wiring.

7.  Molex Premise Networks; a division of Molex, Inc.

8.  Nordex/CDT; a subsidiary of Cable Design Technologies.

9. Optical Connectivity Solutions Division; Emerson Network Power,

10.  Siemon Co. (The).

B.  Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex
cable connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned

to field, plus spares and blank positions adequate to suit specified expansion
criteria.

C. Patch Cords: Factory-made, dual-fiber cables in 36-inch lengths.

D. Cable Connecting Hardware:

1.  Comply with Optical Fiber Connector Intermateability Standards (FOCIS)
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.
Comply with TIA/EIA-568-B.3.
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2. Quick-connect, simplex and duplex, Type SC connectors. Insertion loss not more
than 0.75 dB.

3. Type SFF connectors may be used in termination racks, panels, and equipment
packages.

2.7 GROUNDING

A, Comply with requirements in Division 26 Section "Grounding and Bonding for
Electrical Systems." for grounding conductors and connectors.

B. Comply with ANSI-J-STD-607-A.
2.8 [DENTIFICATION PRODUCTS

A.  Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including
label stocks, laminating adhesives, and inks used by label printers.

2.9 SOURCE QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to evaluate cables.
B.  Factory test cables on reels according to TIA/EIA-568-B.1.
C.  Factory test UTP cables according to TIA/EJA-568-B.2.

D. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and
TIA/EIA-568-B.3.

E.  Cable will be considered defective if it does not pass tests and inspections.
F.  Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 ENTRANCE FACILITTES

A. Coordinate backbone cabling with the protectors and demarcation point provided by
communications service provider.
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32

33

A,

WIRING METHODS

Wiring Method: Install cables in raceways except within consoles, cabinets, desks, and
counters. Conceal raceway and cables except in unfinished spaces.

1. Comply with requirements for raceways and boxes specified in Division 26
Section "Raceway and Boxes for Electrical Systems."

Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to
terminal points with no excess and without exceeding manufacturer's limitations on
bending radii. Provide and use lacing bars and distribution spools.

INSTALLATION OF PATHWAYS

Comply with requirements for demarcation point, pathways, cabinets, and racks
specified in Division 27 Section "Communications Equipment Room Fittings."
Drawings indicate general arrangement of pathways and fittings.

Comply with TIA/ETA-569-A for pull-box sizing and length of conduit and number of
bends between pull points.

Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical
Systems" for installation of conduits and wireways.

Install manufactured conduit sweeps and long-radius elbows whenever possible.
Pathway Installation in Communications Equipment Rooms:

1.  Position conduit ends adjacent to a corner on backboard where a single piece of

plywood is installed, or in the corner of room where multiple sheets of plywood
are installed around perimeter walls of room.

2. Install cable trays to route cables if conduits cannot be located in these positions.
3.  Secure conduits to backboard when entering room from overhead.
4.  Extend entrance conduits 3 feet above finished floor.

5. Install metal conduits with grounding bushings and connect with grounding
conductor to grounding system.
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F.  Backboards: Install backboards with 96-inch dimension vertical. Butt adjacent sheets
tightly, and form smooth gap-free corners and joints.

3.4 INSTALLATION OF CABLES

A.  Comply with NECA 1.

B.  General Requirements for Cabling:

10.

Bid Documents
November 2008

Comply with TIA/ETA-568-B.1.
Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
Install 110-style IDC termination hardware unless otherwise indicated.

Terminate all conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and suppdrt cables at intervals not exceeding
30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals.

Install lacing bars to restrain cables, fo prevent straining connections, and to

prevent bending cables to smaller radii than minimums recommended by
manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in

BICSIITSIM, "Cabling Termination Practices" Chapter. Use lacing bars and
distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling.
Heat lamps shall not be used for heating.

In the communications equipment room, install a 10-foot- long service loop on
each end of cable.

Communications Backbone Cabling
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11. Pulling Cable: Comply with BICSIITSIM, Ch. 4, "Pulling Cable." Monitor
cable pull tensions.

C. UTP Cable Installation:
1. Comply with TIA/ETA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch from the point of termination to
maintain cable geometry.

D.  Optical Fiber Cable Installation:
1. Comply with TTA/ETA-568-B.3.

2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

E.  Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications
spaces with terminating hardware and interconnection equipment.

F.  Group connecting hardware for cables into separate logical fields.

G.  Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI
sources, including electrical power lines and equipment.

2. Separation between communications cables in grounded metallic raceways and

power lines and electrical equipment located in grounded metallic conduits or
enclosures shall be as follows:

a.  Electrical Equipment Rating Less Than 2 kVA: No requirement.

b,  Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3
inches.

c.  Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

3.  Separation between Communications Cables and Fluorescent Fixtures: A
minimum of 3 inches.
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3.5 FIRESTOPPING
A.

3.6

3.7

Comply with requirements in Division 07 Section "Penetration Firestopping."Comply
with TIA/EIA-569-A, Annex A, "Firestopping."

Comply with BICSI TDMM, "Firestopping Systems” Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical
Protection" Chapter.

Comply with ANSI-J-STD-607-A.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2-inch clearance behind the grounding bus bar. Connect grounding
bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding
bus bar to suitable electrical building ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A.
Comply with requirements for identification specified in Division 26 Section
"Tdentification for Electrical Systems."

1. Color-code cross-connect fields and apply colors to voice and data service
backboards, connections, covers, and labels.

See Division 27 Section "Communications Horizontal Cabling” for additional
identification requirements. See Evaluations for discussion about TTA/ETA standard as
it applies to this Section.Paint and label colors for equipment identification shall comply
with TIA/EIA-606-A for Class 2 level of administration.

Comply with requirements in Division 27 Section "Communications Horizontal
Cabling" for cable and asset management software.

Cable Schedule: Install in a prominent location in each equipment room and wiring
closet. List incoming and outgoing cables and their designations, origins, and
destinations. Protect with rigid frame and clear plastic cover. Furnish an electronic
copy of final comprehensive schedules for Project.
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E. Cabling Administration Drawings:  Show building floor plans with cabling
administration-point labeling. Identify labeling convention and show labels for
telecommunications closets, backbone pathways and cables, entrance pathways and
cables, terminal hardware and positions, horizontal cables, work areas and workstation

terminal positions, grounding buses and pathways, and ecquipment grounding
conductors.

F. Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered

at device if color of wire is consistent with associated wire connected and
numbered within panel or cabinet.

3. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a.  Individually number wiring conductors connected to terminal strips and
identify each cable or wiring group being extended from a panel or cabinet
to a building-mounted device with name and number of particular device as
shown.

b. Label each unit and field within distribution racks and frames.

4, Tdentification within Connector Fields in Equipment Rooms and Wiring Closets:
Label each connector and each discrete unit of cable-terminating and connecting
hardware. Where similar jacks and plugs are used for both voice and data
communication cabling, use a different color for jacks and plugs of each service.

G. Labels shall be preprinted or computer-printed type with printing area and font color
that contrasts with cable jacket color but still complies with requirements - in
TIA/EIA 606-A, for the following:

1.  Cables use flexible vinyl or polyester that flexes as cables are bent.

3.8 FIELD QUALITY CONTROL

A. Testing Agency: Engage an independent, qualified testing agency to petform tests and
inspections.

B.  Perform tests and inspections.
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C.  Tests and Inspections:

1. Visually inspect UTP and optical fiber jacket materials for NRTL certification
markings. Inspect cabling terminations in communications equipment rooms for

compliance with color-coding for pin assignments, and inspect cabling
connections for compliance with TTA/EIA-568-B.1.

2. Visually inspect cable placement, cable termination, grounding and bonding,
equipment and paich cords, and labeling of all components.

3. Test UTP copper cabling for DC loop resistance, shorts, opens, intermittent faults,
and polarity between conductors. Test operation of shorting bars in connection
blocks. Test cables after termination but not cross-connection,

a.  Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.2. Perform tests with a tester that complies with performance
requirements in "Test Instruments (Normative)" Annex, complying with
measurement accuracy specified in "Measurement Accuracy (Informative)"
Annex. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

4,  Optical Fiber Cable Tests:

a.  Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.1. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tests:

1) Horizontal and multimode backbone link measurements: Test at 8§50
or 1300 nm in 1 direction according to TIA/EIA-526-14-A,
Method B, One Reference Jumper.

2)  Aftenuation test results for backbone links shall be less than 2.0 dB.
Attenuation test results shall be less than that calculated according to
equation in TIA/EIA-568-B.1

3)  Test cable with an optical time domain reflectometer to verify cable
length and to locate cable defect, splices, including loss value,

D. Data for each measurement shall be documented. Data for submittals shall be printed in

a summary report that is formatted similar to Table 10.1 in BICSI TDMM, or
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transferred from the instrument to the computer, saved as text files, and printed and
submitted.

E. Remove and replace cabling where test results indicate that they do not comply with
spectfied requirements.

F.  End-to-end cabling will be considered defective if it does not pass tests and inspections.
G.  Prepare test and inspection reports.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT
A.  No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Ttem 011010-01 Western Facility Operations Building—per lump sum
Item 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island-per Tump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 271300
Bid Documents Communications Backbone Cabling
November 2008 271300-18

-418~



Intercounty Connector

Contract No. IC 2210-000-006/7/R
West Operations Facility

SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:

1. Pathways.
2. UTP cabling.
3. 62.5/125-micrometer, optical fiber cabling.
4. Multiuser telecommunications outlet assemblies.
5. Cable connecting hardware, patch panels, and cross-connects.
6.  Telecommunications outlet/connectors.
7. Cabling system identification products.
8.  Cable management system.

B. Related Sections:

1. Division 27 Section "Communications Backbone Cabling" for veoice and data
cabling associated with system panels and devices.

2. Division 28 Section "Conductors and Cables for Electronic Safety and Security”
for voice and data cabling associated with system panels and devices.

1.3 DEFINITIONS

A.  BICSI: Building Industry Consulting Service International.
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B.

Consolidation Point: A location for interconnection between horizontal cables

extending from building pathways and horizontal cables extending into furniture
pathways.

C. Cross-Connect: A facility enabling the termination of cable elements and their
interconnection or cross-connection.

D. EMI: Electromagnetic interference.

E. IDC: Insulation displacement connector.

F.  LAN: Local area network,

G. MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of
several telecommunications outlet/connectors.

H.  Outlet/Connectors: A connecting device in the work area on which horizontal cable or
outlet cable terminates.

I.  RCDD: Registered Communications Distribution Designer.

J. UTP: Unshielded twisted pair.

1.4 HORIZONTAL CABLING DESCRIPTION

A. Horizontal cable and its connecting hardware provide the means of transporting signals
between the telecommunications outlet/connector and the horizontal cross-connect
located in the communications equipment room. This cabling and its connecting
hardware are called "permanent link," a term that is used in the testing protocols.

1. TIA/EIA-568-B.1 requires that a minimum of two telecommunications
outlet/connectors be mstalled for each work area.

2. Horizontal cabling shall contain no more that one transition point or consolidation
peint between the horizontal cross-connect and the telecommunications
outlet/connector.

3.  Bridged taps and splices shall not be installed in the horizontal cabling.

4.  Splitters shall not be installed as part of the optical fiber cabling.
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B. A work area is approximately 100 sq. ft., and includes the components that extend from
the telecommunications outlet/connectors to the station equipment.

C.  The maximum allowable horizontal cable length is 295 feet. This maximum allowable
length does not include an allowance for the length of 16 feet to the workstation

equipment. The maximum allowable length does not include an allowance for the
length of 16 feet in the horizontal cross-connect.

1.5 PERFORMANCE REQUIREMENTS

A. General Performance: Horizontal cabling system shall comply with transmission

standards in TIA/EIA-568-B.1, when tested according to test procedures of this
standard.

1.6 SUBMITTALS
A. Product Data: For each type of product indicated.

B.  Shop Drawings:

1.  System Labeling Schedules: Electronic copy of labeling schedules, in software
and format selected by Owner.

2. Cabling administration drawings and printouts.

3. Wiring diagrams to show typical wiring schematics, including the following:
a. Cross-connects.
b.  Patch panels.

c. Patch cords.

4,  Cross-connects and patch panels. Detail mounting assemblies, and show
clevations and physical relationship between the installed components.

C. Samples: For workstation outlets, jacks, jack assemblies, in specified finish, one for

each size and outlet configuration and faceplates for color selection and evaluation of
technical features.

D. Qualification Data: For Installer, qualified layout technician, installation supervisor,
and field inspector.
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E.  Source quality-control reports.
F.  Field quality-control reports.

(G. Maintenance Data: For splices and connectors to include in maintenance manuals.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on
staff.

1. Layout Responsibility: Preparation of Shop Drawings, Cabling Administration
Drawings, and field testing program development by an RCDD,

2, Installation Supervision: Installation shall be under the direct supervision of

Registered Technician, who shall be present at all times when Work of this
Section is performed at Project site.

3. Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-
sife testing.

B.  Testing Agency Qualifications: An NRTL.

1.  Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD 1o
supervise on-site testing.

C.  Surface-Burning Characteristics: As determined by testing identical products according

to ASTME 84 by a qualified testing agency. Identify products with appropriate
markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

E. Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.

F.  Grounding: Comply with ANSI-J-STD-607-A.
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1.8 DELIVERY, STORAGE, AND HANDLING
A.  Test cables upon receipt at Project site.

1. Test optical fiber cables to determine the continuity of the strand end to end. Use
optical fiber flashlight.

2. Test optical fiber cables while on reels. Use an optical time domain reflectometer
to verify the cable length and locate cable defects, splices, and connector;
including the loss value of each. Retain test data and include the record in
maintenance data.

3. Test cach pair of UTP cable for open and short circuits.

1.9 PROJECT CONDITIONS
A. Environmental Limitations: Do not deliver or install cables and connecting materials
until wet work in spaces is complete and dry, and temporary HVAC system is operating
and maintaining ambient temperature and humidity conditions at occupancy levels
during the remainder of the construction period.
1.10 COORDINATION
A. Coordinate layout and installation of telecommunications pathways and cabling with
Owner's telecommunications and LAN equipment and service suppliers.
B.

Coordinate telecommunications outlet/connector locations with location of power
receptacles at each work area.

PART 2 - PRODUCTS

2.1 PATHWAYS
A.  General Requirements: Comply with TIA/EIA-569-A.
B. Cable Support: NRTL labeled for support of Category 6 cabling, designed to prevent
degradation of cable performance and pinch points that could damage cable.
1.  Support brackets with cable tie slots for fastening cable ties to brackets.
2. Lacing bars, spools, J-hooks, and D-rings.
Bid Documents Communications Horizontal Cabling
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3. Straps and other devices.

C.  Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and
Boxes for Electrical Systems." Flexible metal conduit shall not be used.

1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2
inches deep.

2.2 BACKBOARDS

A. Backboards: Plywood, fire-retardant treated,3/4 by 48 by 96 inches. Comply with
requirements in Division 06 Section "Rough Carpentry" for plywood backing panels.

23 UTP CABLE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Belden CDT Inc.; Electronics Division.

2. Berk-Tek; a Nexans company.

3. CommScope, Inc.

4. Draka USA.

5. Genesis Cable Products; Honeywell International, Inc.

6.  KRONE Incorporated.

7.  Mohawk; a division of Belden CDT.

8.  Nordex/CDT; a subsidiary of Cable Design Technologies.
9.  Superior Essex Inc.

10.  SYSTIMAX Solutions; a CommScope, Inc. brand.

11.  3M.
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12.  Tyco Electronics/ AMP Netconnect; Tyco International Ltd.
a.  Communications, General Purpose: Type CM or CMG.

24 UTP CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. American Technology Systems Industries, Inc.

2. DPynacom Corporation.

3. Hubbell Premise Wiring.

4, KRONE Incorporated.

5.  Leviton Voice & Data Division.

6.  Molex Premise Networks; a division of Molex, Inc.

7. Nordex/CDT; a subsidiary of Cable Design Technologies.
8.  Panduit Corp.

9.  Siemon Co. (The).

10. Tyco Electronics/ AMP Netconnect; Tyco International Lid.

B. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-
B.2, IDC type, with modules designed for punch-down caps or tools. Cables shall be
terminated with connecting hardware of same category or higher.

C. Connecting Blocks: 110-style IDC for Category Se. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated.
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D.  Cross-Connect: Modular array of connecting blocks arranged to terminate building
cables and permit interconnection between cables.

1. Number of Terminals per Field: One for each conductor in assigned cables.

E.  Patch Panel: Modular panels housing multiple-numbered jack units with IDC-type
connectors at each jack for permanent termination of pair groups of installed cables.

1.  Number of Jacks per Field: One for each four-pair UTP cable indicated.

F.  Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle
units with integral IDC-type terminals.

G.  Patch Cords: Factory-made, four-pair cables in 36-inch lengths; terminated with eight-
position modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to

ensure Category 6 performance. Patch cords shall have latch guards to protect
against snagging.

2. Patch cords shall have color-coded boots for circuit identification.

2.5 OPTICAL FIBER CABLE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Berk-Tek; a Nexans company.

2. CommScope, Inc.

3.  Corning Cable Systems.

4. General Cable Technologies Corporation.

5. Mohawk; a division of Belden CDT.

6.  Nordex/CDT; a subsidiary of Cable Design Technologies.

7. Optical Connectivity Solutions Division; Emerson Network Power.
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8.

9.

10.

11.

Superior Essex Inc.

SYSTIMAX Solutions; a CommScope, Inc. brand.

3IM.

Tyco Electronics/ AMP Netconnect; Tyco International Ltd.

B.  Description: Multimode, 62.5/125-micrometer, 12-fiber, nonconductive, tight buffer,

optical fiber cable.

1. Comply with ICEA S-83-596 for mechanical properties.

2. Comply with TIA/EIA-568-B.3 for performance specifications.

3.  Comply with TIA/EIA-492AAAA-B for detailed specifications.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:
a.  General Purpose, Nonconductive: Type OFN or OFNG.,

5. Maximum Attenuation; 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.

6. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.

C.  Jacket:

1. Jacket Color: Orange for 62.5/125-micrometer cable .

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/ELA-
598-B.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals

Bid Documents
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2.6 OPTICAL FIBER CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. ADC.

2. American Technology Systems Industries, Inc.

3. Berk-Tek; a Nexans company.

4,  Corning Cable Systems.

5. Dynacom Corporation.

6.  Hubbell Premise Wiring.

7.  Molex Premise Networks; a division of Molex, Inc.

8.  Nordex/CDT; a subsidiary of Cable Design Technologies.

9.  Optical Connectivity Solutions Division; Emerson Network Power.
10. Siemon Co. (The).

B.  Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex
cable connectors.

1.  Number of Connectors per Field: One for each fiber of cable or cables assigned

to field, plus spares and blank positions adequate to suit specified expansion
criteria.

C.  Patch Cords: Factory-made, dual-fiber cables in 36-inch lengths.

D. Cable Connecting Hardware:

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS)
specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.
Comply with TIA/EIA-568-B.3.
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2. Quick-connect, simplex and duplex, Type SC connectors. Insertion loss not more
than 0.75 dB.

3. Type SFF connectors may be used in termination racks, panels, and equipment
packages.

2.7 TELECOMMUNICATIONS OUTLET/CONNECTORS

A, Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.
Comply with TIA/EIA-568-B.1.

B.  Workstation Outlets: Two-port-connector assemblies mounted in single faceplate.

1.  Plastic Faceplate: High-impact plastic. Coordinate color with Division 26
Section "Wiring Devices."

2. For use with snap-in jacks accommodating any combination of UTP, work area
cords.

a.  Flush mounting jacks, positioning the cord at a 45-degree angle.
3.  Legend: Snap-in, clear-label covers and machine-printed paper inserts.

2.8 GROUNDING

A.  Comply with requirements in Division 26 Section "Grounding and Bonding for
Electrical Systems" for grounding conductors and connectors.

B. Comply with ANSI-J-STD-607-A.
2.9 IDENTIFICATION PRODUCTS

A.  Comply with TIA/EIA-606-A and UL 969 for Iabeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

B. Comply with requirements in Division 26 Section "ldentification for Electrical

Systems,"
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2.10

A.

B.

C.

D.

2.11

A.

B.

C.

D.

E.

F.

CABLE MANAGEMENT SYSTEM

Manufacturers:  Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. iTRACS Corporation.

2. TelSoft Solutions.

Description: Computer-based cable management system, with integrated database
capabilities.

Document physical characteristics by recording the network, TIA/EIA details, and
connections between equipment and cable,

Information shall be presented in database view, schematic plans, or technical drawings.

1. AutoCAD drawing software shall be used as drawing and schematic plans
software.
SOURCE QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to evaluate cables.
Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
Factory test UTP cables according to TIA/EIA-568-B.2.

Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and
TIA/EIA-568-B.3.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

PART 3 - EXECUTION

31 ENTRANCE FACILITIES

A. Coordinate backbone cabling with the protectors and demarcation point.
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32 WIRING METHODS

A.  Wiring Method: Install cables in raceways except within cabinets, desks, and counters.
Conceal raceway and cables except in unfinished spaces.

1. Comply with requirements for raceways and boxes specified in Division 26
Section "Raceway and Boxes for Electrical Systems."

B. Wiring within Enclosures: Bundle, lace, and train cables to terminal points with no

excess and without exceeding manufacturer's limitations on bending radii. Provide and
use lacing bars and distribution spools.

33 INSTALLATION OF PATHWAYS
A. Cable Trays: Comply with NEMA VE 2 and TIA/EIA-569-A-7.

B. Comply with requirements for demarcation point, pathways, cabinets, and racks
specified in Division 27 Section "Communications Equipment Room Fittings."
Drawings indicate general arrangement of pathways and fittings.

C.  Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of
bends between pull points.

D. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical
Systems" for installation of conduits and wireways.

E. Install manufactured conduit sweeps and long-radius elbows whenever possible.
F.  Pathway Installation in Communications Equipment Rooms:

1.  Position conduit ends adjacent to a corner on backboard where a single piece of

plywood is installed, or in the corner of room where multiple sheets of plywood
are installed around perimeter walls of room.

2. Tnstall cable trays to route cables if conduits cannot be located in these positions.
3. Secure conduits to backboard when entering room from overhead.

4. Install metal conduits with grounding bushings and conneet with grounding
conductor to grounding system.
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G.  Backboards: Install backboards with 96-inch dimension vertical. Butt adjacent sheets
tightly, and form smooth gap-free corners and joints.

3.4 INSTALLATION OF CABLES

A, Comply with NECA 1.

B.  General Requirements for Cabling:

10.

Bid Documents
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Comply with TIA/EIA-568-B.1.
Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."
Install 110-style IDC termination hardware unless otherwise indicated.

Terminate conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding
30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals,

Install lacing bars to restrain cables, to prevent siraining connections, and to

prevent bending cables to smaller radii than minimums recommended by
manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in
BICSIITSIM, "Cabling Termination Practices" Chapter. Install lacing bars and
distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling,
Heat lamps shall not be used for heating.

In the communications equipment room, install a 10-foot- long service loop on
each end of cable.
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11.  Pulling Cable: Comply with BICSIITSIM, Ch. 4, "Pulling Cable." Monitor
cable pull tensions.

C. UTP Cable Installation:
1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch from the point of termination to
maintain cable geometry.

D.  Optical Fiber Cable Installation:

1. Comply with TIA/EIA-568-B.3.

2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.
E.  Group connecting hardware for cables into separate logical fields.

F.  Separation from EMI Sources:

1. Comply with BICSITDMM and TIA/EIA-569-A for separating unshielded

copper voice and data communication cable from potential EMI sources,
including electrical power lines and equipment.

2.  Separation between communications cables in grounded metallic raceways and

power lines and electrical equipment located in grounded metallic conduits or
enclosures shall be as follows:

a.  Electrical Equipment Rating Less Than 2 kVA: No requirement.

b.  Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3
inches.

c¢.  Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.

3.  Separation between Communications Cables and Fluorescent Fixtures: A
minimum of 5 inches.

3.5 FIRESTOPPING

A.  Comply with requirements in Division 07 Section "Penetration Firestopping."
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B.

C.

3.6

3.7

Comply with TIA/EIA-569-A, Annex A, "Firestopping."
Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical
Protection" Chapter.

Comply with ANSI-J-STD-607-A.

Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall
allowing at least 2-inch clearance behind the grounding bus bar. Connect grounding

bus bar with a minimum No. 4 AWG grounding electrode conductor from grounding
bus bar to suitable electrical building ground.

Bond metallic equipment to the grounding bus bar, using not smaller than No. 6 AWG
equipment grounding conductor.,

IDENTIFICATION

Identify system components, wiring, and cabling complying with TTA/EIA-606-A.
Comply with requirements for identification specified in Division 26 Section
"Identification for Electrical Systems."

1. Administration Class; 1.

2. Color-code cross-connect fields. Apply colors io voice and data service
backboards, connections, covers, and labels.

Using cable management system software specified in Part2, develop Cabling
Administration Drawings for system identification, testing, and management. Use
unique, alphanumeric designation for each cable and label cable, jacks, connectors, and
terminals to which it connects with same designation. At completion, cable and asset
management software shall reflect as-built conditions.

Comply with requirements in Division 09 Section "Interior Painting" for painting
backboards. For fire-resistant plywood, do not paint over manufacturer's label.

Cable Schedule: Post in prominent location in each equipment room and wiring closet.
List incoming and outgoing cables and their designations, origins, and destinations.
Protect with rigid frame and clear plastic cover. Furnish an electronic copy of final
comprehensive schedules for Project.
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E. Cabling Administration Drawings:  Show building floor plans with cabling
administration-point labeling. Identify labeling convention and show labels for
telecommunications closets, backbone pathways and cables, terminal hardware and
positions, horizontal cables, work areas and workstation terminal positions, grounding
buses and pathways, and equipment grounding conductors. Follow convention of

TIA/EIA-606-A. Furnish electronic record of all drawings, in software and format
selected by Owner.

F. Cable and Wire ldentification:

1. Label each cable within 4 inches of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered

at device if color of wire is consistent with associated wire connected and
numbered within panel or cabinet.

3.  Label each terminal strip and screw terminal in each cabinet, rack, or panel,

a.  Individually number wiring conductors connected to terminal strips, and
identify each cable or wiring group being extended from a panel or cabinet
to a building-mounted device shall be identified with name and number of
particular device as shown.

b. Label each unit and field within distribution racks and frames.

4. Identification within Connector Fields in Equipment Rooms and Wiring Closets:
Label each connector and each discrete unit of cable-terminating and connecting
hardware. Where similar jacks and plugs are used for both voice and data
communication cabling, use a different color for jacks and plugs of each service.

G. Labels shall be preprinted or computer-printed type with printing area and font color

that contrasts with cable jacket color but still complies with requirements in TIA/EIA-
606-A.

1.  Cables use flexible vinyl or polyester that flex as cables are bent.

3.8 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified independent testing agency to perform tests and
inspections.

B. Perform tests and inspections.
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C.  Tests and Inspections:
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Visually inspect UTP and optical fiber cable jacket materials for NRTL
certification markings.  Inspect cabling terminations in communications
equipment rooms for compliance with color-coding for pin assignments, and
inspect cabling connections for compliance with TIA/EIA-568-B.1.

Visually confirm Category Se, marking of outlets, cover plates, outlet/connectors,
and patch panels.

Visually inspect cable placement, cable termination, grounding and bonding,
equipment and patch cords, and labeling of all components.

Test UTP backbone copper cabling for DC loop resistance, shorts, opens,
intermittent faults, and polarity between conductors, Test operation of shoiting
bars in connection blocks. Test cables after termination but not cross-connection.

a.  Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.2. Perform tests with a tester that complies with performance
requirements in "Test Instruments (Normative)" Annex, complying with
measurement accuracy specified in "Measurement Accuracy (Informative)"
Annex. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

Optical Fiber Cable Tests:

a.  Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.1. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tests:

1)  Horizontal and multimode backbone link measurements: Test at 850
or 1300 nm in 1 direction according to TIA/EIA-526-14-A,
Method B, One Reference Jumper.

2)  Attenuation test results for backbone links shall be less than 2.0 dB.
Attenuation test results shall be less than that calculated according to
equation in TTA/EIA-568-B.1.
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6.
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UTP Performance Tests:

a.  Test for each outlet and MUTOA. Perform the following tests according to
TIA/EIA-568-B.1 and TIA/EIA-568-B.2:

1) Wire map.
2)  Length (physical vs. electrical, and length requirements).

3}  Insertion loss.

4)  Near-end crosstalk (NEXT) loss.

5)  Power sum near-end crosstalk (PSNEXT) loss.
6)  Equal-level far-end crosstalk (ELFEXT).

7)  Power sum equal-level far-end crosstalk (PSELFEXT).

8)  Return loss.
9)  Propagation delay.
10) Delay skew.

Optical Fiber Cable Performance Tests: Perform optical fiber end-to-end link
tests according to TIA/EIA-568-B.1 and TIA/EIA-568-B.3,

Final Verification Tests: Perform verification tests for UTP and optical fiber

systems after the complete communications cabling and workstation
outlet/connectors are installed.

a.  Voice Tests: These tests assume that dial tone service has been installed.
Connect to the network interface device at the demarcation point. Go off-
hook and listen and receive a dial tone. If a test number is available, make

and receive a local, long distance, and digital subscription line telephone
call.

b. Data Tests: These tests assume the Information Technology Staff has a
network installed and is available to assist with testing. Connect to the
network interface device at the demarcation point. Log onto the network to
ensure proper connection to the network,
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D. Document data for each measurement. Data for submittals shall be printed in a
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred
from the instrument to the computer, saved as text files, and printed and submitted.

E.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

F.  Prepare test and inspection reports.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01

Item 011010-02

[tem 011010-03

Item 011010-04

ltem 011010-05

Western Facility Operations Building — per lump sum
Western Facility Police Building - per lump sum
Western Facility Fuel Island — per lump sum

Western Facility Salt Dome — per lump sum

Western P'acility Storage Building — per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 271500
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SECTION 280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND

SECURITY
PART 1 - GENERAL
11 RELATED DOCUMENTS
A.  Drawings and general provisioné of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. UTP cabling.
2. 62.5/125-micrometer, multimode optical fiber cabling,
3. Identification products.
1.3 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.
B.- EMI: Electromagnetic interference.
C. IDC: Insulation displacement connector.
D. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than
50 V or for remote-conirol and signaling power-limited circuits.
E.  Open Cabling: Passing telecommunications cabling through open space (e.g., between
the studs of a wall cavity).
F.  RCDD: Registered Communications Distribution Designer.
G. UTP: Unshielded twisted pair.
Bid Documents Conductors and Cables for Electronic Safety and Security
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1.4 SUBMITTALS

A.  Product Data: For each type of product indicated.

B.  Qualification Data: For qualified layout technician, installation supervisor, and field
inspector.

C.  Source quality-control reports.

D.  Field quality-control reports,

E.  Maintenance Data: For wire and cable to include in maintenance manuals.

[.5 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An NRTL.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

B.  Surface-Burning Characteristics: As determined by testing identical products according
to ASTM E 84 by a qualified testing agency. Identify products with appropriate
markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NEFPA 70, by a qualified testing agency, and marked for intended location and
application.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Test cables upon receipt at Project site.

1. Test optical fiber cable to defermine the continuity of the strand end to end. Use
optical-fiber flashlight.

2. Test optical fiber cable on reels. Use an optical time domain reflectometer to

verify the cable length and locate cable defects, splices, and connector; include
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the loss value of each. Retain test data and include the record in maintenance
data.

3. Test each pair of UTP cable for open and short circuits.

1.7 PROJECT CONDITIONS

A.  Environmental Limitations: Do not deliver or install UTP, optical fiber, and coaxial
cables and connecting materials until wet work in spaces is complete and dry, and
temporary HVAC system is operating and maintaining ambient temperature and

humidity conditions at occupancy levels during the remainder of the construction
period.

PART 2 - PRODUCTS

2.1 PATHWAYS

A.  Support of Open Cabling: NRTL labeled for support of Category 5¢ cabling, designed
to prevent degradation of cable performance and pinch points that could damage cable.

1. Support brackets with cable tie slots for fastening cable ties to brackets.
2. Lacing bars, spools, J-hooks, and D-rings.
3.  Straps and other devices.

B.  Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and
Boxes for Electrical Systems."

1. Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2
inches deep.

22 BACKBOARDS

A. Backboards: Plywood, fire-retardant treated,3/4 by 48 by 96 inches. Comply with
requirements for plywood backing panels in Division 06 Section "Rough Carpentry".

23 UTP CABLE

A. Manufacturers: Subject fo compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:
Bid Documents Conductors and Cables for Elecironic Safety and Security
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L.

10.

11.

12.

Belden CDT Inc.; Electronics Division.
Berk-Tek; a Nexans company.,
CommScope, Inc.

Draka USA.

Genesis Cable Products; Honeywell International, Inc.

KRONE Incorporated.
Mohawk; a division of Belden CDT.

Nordex/CDT; a subsidiary of Cable Design Technologies.

Superior Essex Inc.

SYSTIMAX Solutions; a CommScope, Inc. brand.

3M.

Tyco Electronics/ AMP Netconnect; Tyco International Ltd.

24 UTP CABLE HARDWARE

A. Manufacturers:

the following:

6.

Bid Docwments
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American Technology Systems Industries, Inc.
Dynacom Corporation.

Hubbell Premise Wiring.

KRONE Incorporated.

Leviton Voice & Data Division.

Molex Premise Networks; a division of Molex, Inc.
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7. Nordex/CDT; a subsidiary of Cable Design Technologies.

8.  Panduit Corp.
9.  Siemon Co. (The).
10.  Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B. UTP Cable Connecting Hardware: IDC type, using modules designed for punch-down

caps or fools. Cables shall be terminated with connecting hardware of the same
category or higher.

C. Connecting Blocks: 110-style for Category 5¢. Provide blocks for the number of
cables terminated on the block, plus 25 percent spare. Integral with connector bodies,
including plugs and jacks where indicated.

25 OPTICAL FIBER CABLE

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.  Berk-Tek; a Nexans company.

2. CommScope, Inc.

3.  Corning Cable Systems.

4. General Cable Technologies Corporation.

5.  Mohawk; a division of Belden CDT.

6.  Nordex/CDT; a subsidiary of Cable Design Technologies.

7. Optical Connectivity Solutions Division; Emerson Network Power.

8.  Superior Essex Inc.

9. SYSTIMAX Solutions; a CommScope, Inc. brand.

10.  3M.
Bid Documents Conductors and Cables for Electronic Safety and Security
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11.  Tyco Electronics/AMP Netconnect; Tyco International Ltd.

B.  Description: Multimode, 62.5/125-micrometer, 12-fiber, nonconductive, tight buffer,
optical fiber cable.

1. Comply with JCEA S-83-596 for mechanical properties,
2. Comply with TIA/EIA-568-B.3 for performance specifications.
3.  Comply with TIA/ETA-492AAAA-B for detailed specifications.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as
complying with UL 444, UL 1651, and NFPA 70 for the following types:

a.  General Purpose, Nonconductive: Type OFN or OFNG.
5. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.
6. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.
C. Jacket:
1. Jacket Color: Orange for 62.5/125-micrometer cable.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/ELA-
598-B.

3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals
not to exceed 40 inches.

2.6 OPTICAL FIBER CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following avatlable marufacturers offering products that may be incorporated into
the Work include, but are not limited to, the following:

1. ADC.

2. American Technology Systems Industries, Inc.

3.  Berk-Tek; a Nexans company.
Bid Documents Conductors and Cables for Electronic Safety and Security
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4,

10.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; a division of Molex, Inc.
Nordex/CDT; a subsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power,

Siemon Co. (The).

B. Cable Connecting Hardware: Meet the Optical Fiber Connector Intermateability

Standards (FOCIS) specifications of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-
604-12. Comply with TIA/EIA-568-B.3.

Quick-connect, simplex and duplex, Type SC connectors. Insertion loss not more
than (.75 dB.

Type SFF connectors may be used in termination racks, panels, and equipment
packages.

2.7 IDENTIFICATION PRODUCTS

A. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

1.  Brady Corporation
2. HellermannTyton.
3. Kroy LLC.

4. Panduit Corp.

B. Comply with UL969 for a system of labeling materials, including label stocks,
laminating adhesives, and inks used by label printers,
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C. Comply with requirements in Division 26 Section "Identification for Flectrical

Systems."

2.8 SOURCE QUALITY CONTROL
A. Testing Agency: Engage a qualified testing agency to evaluate cables.
B.  Factory test UTP and optical fiber cables on reels according to TIA/EIA-568-B.1.
C.  Factory test UTP cables according to TIA/EIA-568-B.2.
D. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and
TIA/EIA-568-B.3.
E.  Cable will be considered defective if it does not pass tests and inspections.
F.  Prepare test and inspection reports.
PART 3 - EXECUTION
3.1 INSTALLATION OF PATHWAYS
A.  Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of
bends between pull points.
B. Comply with requirements in Division 26 Section "Raceway and Boxes for Elecirical

Systems." for installation of conduits and wireways.

C.  Install manufactured conduit sweeps and loﬁg—radius elbows whenever possible.
D.  Pathway Installation in Equipment Rooms:

1.  Position conduit ends adjacent to a corner on backboard where a single piece of
plywood is installed or in the corner of room where multiple sheets of plywood
are installed around perimeter walls of room.

2. Install cable trays to route cables if conduits cannot be locaied in these positions.

3. Secure conduits to backboard when entering room from overhead.
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4.

Install metal conduits with grounding bushings and connect with grounding
conductor to grounding system.

E.  Backboards: Install backboards with 96-inch dimension vertical. Butt adjacent sheets
tightly, and form smooth gap-free corners and joints.

32 INSTALLATION OF CONDUCTORS AND CABLES

A.  Comply with NECA 1.

B.  General Requirements for Cabling:

Bid Documents
November 2008

Comply with TIA/EIA-568-B.1.
Comply with BICST ITSIM, Ch. 6, "Cable Termination Practices.”
Install 110-style IDC termination hardware unless otherwise indicated.

Terminate all conductors; no cable shall contain unterminated elements. Make

terminations only at indicated outlets, terminals, and cross-connect and patch
panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding
30 inches and not more than 6 inches from cabinets, boxes, fittings, outlets, racks,
frames, and terminals.

Bundle, lace, and train conductors to terminal points without exceeding
manufacturer's limitations on bending radii, but not less than radii specified in

BICSIITSIM, "Cabling Termination Practices" Chapter. Install lacing bars and
distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice
cable between termination, tap, or junction points. Remove and discard cable if
damaged during installation and replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling.
Heat lamps shall not be used for heating.

Pulling Cable: Comply with BICSIITSIM, Ch. 4, "Pulling Cable.," Monitor
cable pull tensions.
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C. UTP Cable Installation:
1. Comply with TIA/EIA-568-B.2.

2. Do not untwist UTP cables more than 1/2 inch from the point of termination to
maintain cable geometry.

D.  Optical Fiber Cable Installation:
1. Comply with TTA/EIA-568-B.3.
2. Cable shall be terminated on connecting hardware that is rack or cabinet mounted.

E.  Open-Cable Installation:

1.  Install cabling with horizontal and vertical cable guides in telecommunications
spaces with terminating hardware and interconnection equipment,

F.  Separation from EMI Sources:

1.  Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating
unshielded copper voice and data communication cable from potential EMI
sources, including electrical power lines and equipment.

2.  Separation between communications cables in grounded metallic raceways and

power lines and electrical equipment located in grounded metallic conduits or
enclosures shall be as follows:

a.  Electrical Equipment Rating L.ess Than 2 kVA: No requirement.

b.  Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3
inches.

c.  Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches.
3. Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches.

33 CONNECTIONS

A.  Comply with requirements in Division 28 Section "Intrusion Detection" for connecting,
terminating, and identifying wires and cables.
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B. Comply with requirements in Division 28 Section "Security Access" for connecting,
terminating, and identifying wires and cables.
C.  Comply with requirements in Division 28 Section "Video Surveillance" for connecting,
terminating, and identifying wires and cables.
D. Comply with requirements in Division 28 Section "Digital, Addressable Fire-Alarm
System" for connecting, terminating, and identifying wires and cables.
3.4 FIRESTOPPING
A.  Comply with requirements in Division 07 Section "Penetration Firestopping."
B.  Comply with TIA/EIA-569-A, "Firestopping" Annex A.
C.  Comply with BICSI TDMM, "Firestopping Systems" Article.
3.5 GROUNDING
A.  For communications wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM,
"Grounding, Bonding, and Electrical Protection" Chapter,
B. For low-voltage wiring and cabling, comply with requirements in Division 26 Section
"Grounding and Bonding for Elecirical Systems."
3.6 IDENTIFICATION
A. Identify system components, wiring, and cabling complying with TIA/E1A-606-A.
Comply with requirements for identification specified in Division26 Section
"Identification for Electrical Systems."
3.7 FIELD QUALITY CONTROL
A. Testing Agency: Engage a qualified independent festing agency to perform tests and
inspections.
B. Perform tests and inspections.
C.  Tests and Inspections:
1. Visually inspect UTP and optical fiber cable jacket materials for UL or third-party
ceriification markings. Inspect cabling terminations to confirm color-coding for
Bid Documents Conductors and Cables for Electronic Safety and Security
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pin assignments, and inspect cabling connections to confirm compliance with
TIA/EIA-568-B.1,

2. Visually inspect cable placement, cable termination, grounding and bonding,
equipment and patch cords, and labeling of all components.

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and
polarity between conductors. Test operation of shorting bars in connection
blocks. Test cables after termination but not cross connection.

a.  Test instruments shall meet or exceed applicable requirements in TIA/EIA-
568-B.2. Perform tests with a tester that complies with performance
requirements in "Test Instruments (Normative)" Annex, complying with
measurement accuracy specified in "Measurement Accuracy (Informative)"
Annex. Use only test cords and adapters that are qualified by test
equipment manufacturer for channe! or link test configuration.

4. Optical Fiber Cable Tests:

a.  Test instruments shall meet or exceed applicable requirements in TIA/ETA-
568-B.1. Use only test cords and adapters that are qualified by test
equipment manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tesis:

- 1), Multimede Link Measurements: Test at 850 or 1300 nm in
1 direction according to TIA/EIA-526-14-A, Method B, One
Reference Jumper.

2)  Attenuation test results for links shall be less than 2.0 dB.
Attenuation test results shall be less than that calculated according to
equation in TIA/ETA-568-B.1.

3)  Use an Optical Time Domain Reflectometer to verify cable length and
locate cable defects.

5. Coaxial Cable Tests: Comply with requirements in Division 27 Section "Master
Antenna Television System."

D. Document data for each measurement. Print data for submittals in a summary report
that is formatted using Table 10.1 in BICSI TDMM as a guide, or transfer the data from
the instrument to the computer, save as text files, print, and submit,
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E.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

F.  Prepare test and inspection reports.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT
A.  No separate measurement will be made for work under this section.
PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Surn Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
Item 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island-per lump sum

Item 011010-04 Wesiern Facility Salt Dome—per lump sum

Ttem 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 280513
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SECTION 281300 - SECURITY ACCESS
PART 1 - GENERAL

1.1 SUMMARY

A.  This section includes a Security Access System which shall be fully compatible with the
existing Authority Access Control System as manufactured by AMAG Technology.
The existing Access Control System is presently installed at Seven Toll Plaza
Administration Buildings. The existing AMAG Central Station Server is located at the
Baltimore Harbor Tunnel Administration Building. The existing operating software is
AMAG 625 Enterprise Unlimited which utilizes Microsoft SQL Server 2000 Database,
and is qualified on Windows NT, XP and Windows 2000 operating systems. The
AMAG Sofiware includes the CCTV Interface Module and the receiver version
software option module for interfacing the Ceniral Station Security Control Receiver
into AMAG software. The security access system shall have the following:

1. Access Control:

»

Regulating access through doors.
b.  Surge and tamper protection.
c.  Proximity Card Readers.
d. RS-232 ASCI! interface.
e.  Monitoring of field-installed devices.
f. Reporting.
2. Security:
a.  Interface with Intrusion Detection Systems.
b.  Interface with Fire Alarm Systems.

¢.  Interface with CCTV System.
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B.  Related Sections include the following:

1.  Division 28, Section 281600 "Intrusion Detection" for interface devices and
communications proiocol to integrate security functions of that Section into
security access system.

2.  Division 28, Section 283111 “Digital, Addressable Fire-Alarm System” for
automatic door lock release during a Fire Alarm condition,

1.2 DEFINITIONS

A.  Central Station: A PC with software designated as the main controlling PC of the
security access system. Where this term is presented with initial capital letters, this
definition applies.

B.  Controller: An intelligent peripheral control unit that uses a computer for controlling its
operation. Where this term is presented with an initial capital letter, this definition
applies.

C. CPU: Central processing unit.

D. Credential: Data assigned to an entity and used to identify that entity.

E. dpi: Dots per inch.

F.  File Server: A PC in a network that stores the programs and data files shared by users.

G. GFL: Ground fault interrupier.

H. Identifier: A credential card, keypad personal identification number or code, biometric
characteristic, or other unique identification entered as data into the entry-control
database for the purpose of identifying an individual. Where this term is presented with
an initial capital letter, this definition applies.

I. T/O: Input/Output.

J.  LAN: Local area network.

K. LED: Light-emitting diode.

L. Location: A Location on the network having a PC-to-Controller communications link,
with additional Controllers at the Location connected to the PC-to-Controller link with
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RS5-485 communications loop. Where this term is presented with an initial capital
letter, this definition applies.

M. PC: Personal computer. This acronym applies to the Central Station, workstations, and
file servers.

N.  PCI Bus: Peripheral compenent interconnect; a peripheral bus providing a high-speed

data path between the CPU and peripheral devices (such as monitor, disk drive, or
network),

O. PDF: (Portable Document Format.) The file format used by the Acrobat document
exchange system software from Adobe.

P. RF: Radio frequency.
Q. ROM: Read-only memory. ROM data are maintained through losses of power.

R. RS-232: An TIA/EIA standard for asynchronous serial data communications between
terminal devices. This standard defines a 25-pin connector and certain signal
characteristics for interfacing computer equipment.

S.  RS-485: An TTA/EIA standard for multipoint communications.

T. TCP/AP; Transport control protocol/Internet protocol incorporated into Microsoft
Windows.

U. TWAIN: (Technology without an Interesting Name.) A programming interface that lets
a graphics application, such as an image editing program or desktop publishing
program, activate a scanner, frame grabber, or other image-capturing device.

V. WAN: Wide area network.
W. WAYV: The digital audio format used in Microsoft Windows.
X. Windows: Operating system by Microsoft Corporation.

Y. Workstation: A PC with software that is configured for specific limited security system
functions.
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1.3 SYSTEM DESCRIPTION

A. Network connecting the existing Central Station and workstations is WAN using
Microsoft Windows-based TCP/IP.

B. Network(s) connecting PCs and Controllers shall consist of one or more of the
following:

1. Local area, IEEE 802.3 Fast Ethernet 10 BASE-T, star topology network based on
TCP/IP.

2. Direct-connected, RS-232 cable from the COM port of the Work Station to the

first Controller, then RS-485 to interconnect the remainder of the Controliers at
that Location.

C. Dial-up modem connection using a standard dial-up telephone line,
1.4 PERFORMANCE REQUIREMENTS
A.  Security access system shall use a single database for access-control.

B. Distributed Processing: The existing System is a fully distributed processing system so
that information, including time, date, valid codes, access levels, and similar data, is
downloaded to Controllers so that each Controller makes access-control decisions for
that Location. Do not use intermediate Controllers for access control. If
communications to existing Central Station are lost, all Controllers shall automatically
buffer event transactions until communications are restored, at which time buffered
events shall be automatically uploaded to the existing Central Station.

1. Each Location shall have its own database and history in the existing Central
Station. Locations may be combined to share a common database.

C.  System Network Requirements:

1. Interconnect system components and provide automatic communication of status
changes, commands, field-initiated interrupts, and other communications required
for proper system operation.

2. Communication shall not require operator initiation or response, and shall return
to normal after partial or total network interruption such as power loss or transient
upset.
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3. System shall automatically annunciate communication failures to the operator and
identify the communication link that has experienced a partial or total failure.

D. The existing Central Station provides operator interface, interaction, display, control,
and dynamic and real-time monitoring. The existing Central Station controls system

networks to interconnect all system components, including workstations and field-
installed Controllers.

E.  Field equipment shall include Controllers, sensors, and controls. Controllers shall serve
as an interface between the existing Central Station and sensors and controls. Data
exchange between the existing Central Station and the Controllers shall include down-
line transmission of commands, software, and databases to Controllers. The up-line
data exchange from the Controller to the existing Central Station shall include status
data such as intrusion alarms, status reports, and entry-control records. Controllers are
classified as alarm-annunciation or entry-control type.

F.  False Alarm Reduction: The design of Controllers shall contain features to reduce false
alarms. Equipment and software shall comply with SIA CP-01.

G, Ermor Detection: A cyclic code error detection method shall be used between
Controllers and the existing Central Station, which shall detect single- and double-bit
errors, burst errors of eight bits or less, and at least 99 percent of all other multibit and
burst error conditions. Interactive or product error detection codes alone will not be
acceptable. - A message shall be in error if one bit is received incorrectly. System shall
retransmit messages with detected errors. A two-digit decimal number shall be operator
assignable to each communication link representing the number of retransmission
attempts. When the number of consecutive retransmission attempts equals the assigned
guantity, the existing Central Station will print a communication failure alarm message.
System shall monitor the frequency of data fransmission failure for display and logging.

H. Data Line Supervision: System shall initiate an alarm in response to opening, closing,
shorting, or grounding of data transmission lines.

1.5 SUBMITTALS

A. Product Data: For each type of product indicated. TInclude operating characteristics,
furnished specialties, and accessories. Test and evaluation data presented in Product
Data shall comply with SIA BIO-01.

B.  Shop Drawings:

1. System labeling schedules, including electronic copy of labeling schedules that
are part of the cable and asset identification system of the software specified in
Parts 2 and 3.

Bid Documents Security Access
November 2008 281300-3

—-457-



Intercounty Connector Contract No. IC 2210-000-006/7/R
West Operations Facility

2. Wiring Diagrams. Include system diagrams unique to Project for each building,
Show connections for all devices, components, and auxiliary equipment. Include
diagrams for equipment and for system with all terminals and interconnections
identified. Include wire sizes and cable type. Properly size all wires to
compensate for voltage drop.

3. Details of surge-protection devices and their installation.
4. Sensor detection patterns and adjustment ranges.

5. Battery and charger calculations for Controllers and Power Supplies.

C. Project planning documents as specified in Part 3.

D.  Field quality-control test reports.

E. Operation and Maintenance Data: For security system to include in emergency,
operation, and maintenance manuals include the following:

1. Hard copies of manufacturer's specification sheets, operating specifications,
design guides, user's guides for software and hardware, and PDF files on CD-
ROM of the hard-copy submittal.

2. System installation and setup guides, with data forms to plan and record options
and setup decisions.

F.  Provide As-Built Drawings, indicate Final Device Locations, Routing of Raceways and
Cables inside and outside the building. Include Control Panels, racks, network
equipment, etc. for all buildings.

G. The Security Contractor must have the following qualifications:

1.  Installer's Maryland Security License.

2. RCDD (LAN Specialization) Certificate.

1.6 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and approved by
manufacturer.

1.  Cable installer must have on staff a registered communication distribution
designer certified by Building Industry Consulting Service International.
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B.

1.7

1.8

Bid Documents

Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a nationally recognized testing

laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

Source Limitations: Obtain Controllers, Identifier readers, and all software through one
source from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Comply with NFPA 70, "National Electrical Code."
Comply with SIA DC-01 and SIA DC-03 and SIA DC-07.
DELIVERY, STORAGE, AND HANDLING

Controllers:

1. Store in temperature- and humidity-controlled environment in original
manufacturer's sealed containers. Maintain ambient temperature between 50 and
85 deg F, and not more than 80 percent relative humidity, noncondensing.

PROJECT CONDITIONS

Environmental Conditions: System shall be capable of withstanding the following
environmental condifions without mechanical or electrical damage or degradation of
operating capability:

1. Interior, Controlled Environment: System components, installed in temperature-
controlled interior environments shall be rated for continuous operation in
ambient conditions of 36 to 122 deg F dry bulb and 20 to 90 percent relative
humidity, noncondensing. NEMA 250, Type 1 enclosure.

2.  Exterior Environment: System components installed in locations exposed to
weather shall be rated for continuous operation in ambient conditions of minus 30
to plus 122 deg F dry bulb and 20 to 90 percent relative humidity, condensing.
Rate for continuous operation where exposed to rain as specified in NEMA 250,
winds up to 85 mph. NEMA 250, Type 3R enclosures.

3.  Hazardous Environment: System components located in areas where fire or
explosion hazards may exist because of flammable gases or vapors, flammable
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liquids, combustible dust, or ignitable fibers shall be rated, listed, and installed
according to NFPA 70.

Corrosive Environment: For system components subjected to corrosive fumes,

vapors, and wind-driven salt spray in coastal zones, provide NEMA 250, Type 4X
enclosures.

1.9 WARRANTY

A.  Special Warranty: Manufacturer’s standard form in which manufacturer and Installer

agree {o repair or replace components of intrusion detection devices and equipment that
fail in materials or workmanship within specified warranty period.

1.

Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 APPLICATION SOFTWARE

A. System Software: Based on Microsoft SQL Server 2000 DataBase workstation
operating system and application software. Software shall have the following features.

Bid Documents
November 2008

Multiuser multitasking to allow independent activities and monitoring to occur
simultaneously at different workstations.

Graphical user interface to show pull-down menus and a menu tree format,
Capability for future additions within the indicated system size limits.

Open architecture that allows importing and exporting of data and interfacing
with other systems that are compatible with operating system. The Intrusion
Detection and Access Control system shall be fully integrated into a single
software package. All openings/closing, operator commands, arming and
disarming reports of the intrusion detection devices shall be administered and
controlled in the access control software.

Password-protected operator login and access.
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B. Workstation Software:

Password levels shall be individually customized at each workstation where

software is installed to allow or disallow operator access to program functions for
each Location.

Provide Administration Client Software for each building, including the Microsoft
Sequel Server Licenses for Remote Administration of the Access Control System.

C. Controller Software:

Bid Documents
November 2008

Controllers shall operate as an autonomous intelligent processing wunit.
Controllers shall make decisions about access control, alarm monitoring, linking
functions, and door locking schedules for its operation, independent of other
system components. Controllers shall be part of a fully distributed processing
control network. The portion of the database associated with a Controller and
consisting of parameters, constraints, and the latest value or status of points
connected to that Controller, shall be maintained in the Controller.

Functions: The following functions shall be fully implemented and operational
within each Controller:

a.  Monitoring inputs.

b.  Controlling outputs.

c.  Automatically reporting alarms to the existing Central Station.

d.  Reporting of sensor and output status to existing Central Station on request.

e.  Maintaining real time, automatically updated by the existing Central Station
at least once a day.

f. Communicating with the existing Central Station.
g, Executing Controller resident programs.
h.  Diagnosing.

i Downloading and uploading data to and from the existing Central Station.

Security Access
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3.

Communications Monitoring:

a.  System shall monitor and report status of RS-485 communications loop of
each Location.

b.  Communication status window shall display which Controllers are currently

communicating, a total count of missed polls since midnight, and which
Controller last missed a poll.

c.  Communication status window shall show the type of CPU, the type of /O
board, and the amount of RAM memory for each Controller.

Operating systems shall include a real-time clock function that maintains seconds,
minutes, hours, day, date, and month. The real-time clock shall be automatically
synchronized with the existing Central Station at least once a day to plus or minus
10 seconds. The time synchronization shall be automatic, without operator action
and without requiring system shutdown.

D. PC-to-Controller Communications:

1.

Bid Documents
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Workstation communications shall use the following:
a.  Direct connection using serial ports of the PC.,
b.  TCP/IP LAN network interface cards.

c.  Dial-up modems for connections to Locations.

Serial Port Configuration: Each serial port used for communications shall be
individually configurable for "direct communications," "modem communications
incoming and outgoing,” or "modem communications incoming only"; or as an
ASCII output port.

Multiport Communications Board: Use if more than two serial ports are needed.

a.  Expandable and modular design. Use a 4-, 8-, or I16-serial port
configuration that is expandable to 32 or 64 serial ports.

b.  Connect the first board to an internal PCI bus adapter card.

Direct serial, TCP/IP, and dial-up communications shall be alike in the

monitoring or control of system, except for the connection that must first be made
to a dial-up Location.

TCP/IP network interface card shall have an option to set the poll frequency and

message response time-out settings.
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PC-to-Controller and Controller-to-Controller communications (direct, dial-up, or
TCP/IP) shall use a polled-communication protocol that checks sum and

acknowledges each message. All communications shall be verified and buffered
and retransmitted if not acknowledged.

E.  Direct Serial or TCP/IP PC-to-Controller Communications:

L.

Communication software on the PC shall supervise the PC-to-Controller
communications link.

Loss of communications to any Controller shall result in an alarm at all PCs
running the communications software.

When communications are restored, all buffered events shall automatically upload
to the PC, and any database changes shall be automatically sent to the Controller.

F.  Dial-up Modem PC-to-Controller Communications:

L.

Communication software on the PC shall supervise the PC-to-Controller
communications link during dial-up modem connect times.

Communication software shall be programmable to routinely poll each of the
remote dial-up modem Locations, collecting event logs and verifying phone lines
at time intervals that are operator selectable for each Location.

System shall be programmable for dialing and connecting to all dial-up modem
Locations and for retrieving the accrued history fransactions on an automatic basis
as often as once every 10 minutes and up to once every 9999 minutes.

Failure to communicate to a dial-up Location three times in a row shall result in
an alarm at the PC.

Alarms shall be reported immediately.
Dial-up modems shall be provided by manufacturer of the system. Modems used

at the Controller shall be powered by the Controller. Power to the modem shall
include battery backup.

G. Controller-to-Coniroller Communications:

1.

2.

Bid Documents
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Controller-to-Controller Communications:  RS-485, 4-wire, point-to-point,
regenerative (repeater) communications network methodology.

RS-485 communications signal shall be regenerated at each Controller,
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H.  Operator Access Control:

1. Control operator access to system controls through password-protected operator
levels. System operators and managers with appropriate password clearances
shall be able to change operator levels for operators.

2. Three successive attempts by an operator to execute functions beyond their
defined level during a 24-hour period shall initiate a software tamper alarm.

3. A minimum of passwords shall be available with the system software. System
shall display the operator's name or initials in the console's first field. System
shall print the operator's name or initials, action, date, and time on the system
printer at login and logoff,

4. The password shall not be displayed or printed.

5. Each password shall be definable and assignable for the following:

a. Commands usable.
b.  Access to system software,
c.  Access to application software.
d.  Individual zones that are to be accessed.
e.  Access to database.
L Operator Commands:

1. Command Input: Plain-language words and acronyms shall allow operators to
use the system without extensive training or data-processing backgrounds.
System prompts shall be a word, a phrase, or an acronym.

2. Command inputs shall be acknowledged and processing shall start in not less than
1 second(s).

3. Tasks that are executed by operator's commands shall include the following:

Bid Documents
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a.  Acknowledge Alarms: Used to acknowledge that the operator has observed
the alarm message.
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b.  Place Zone in Access: Used to remotely disable intrusion alarm circuits
emanating from a specific zone. System shall be structured so that console
operator cannot disable tamper circuits.

c.  Place Zone in Secure: Used to remotely activate intrusion alarm ¢ircuits
emanating from a specific zone.

d.  System Test: Allows the operator fo initiate a system-wide operational test.

e.  Zone Test: Allows the operator to initiate an operational test for a specific
Zone,

f. Print reports.
g.  Change Operator: Used for changing operators,

h.  Security Lighting Controls: Allows the operator to remotely turn on/off
security lights.

1. Display Graphics: Used to display any graphic displays implemented in the
system. Graphic displays shall be completed within 20 seconds from time
of operator command.

j- Run system tests.

k.  Generate and format reports.

L Request help with the system operation.
1)  Include in main menus.

2)  Provide unique, descriptive, context-sensitive help for selections and
functions with the press of one function key.

3) Provide navigation to specific topic from within the first help
window.

4)  Help shall be accessible outside the applications program.

Bid Documents Security Access
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m. Entry-Control Commands:

1) Lock (seéure) or unlock (open) each controlled entry and exit up to
four times a day through time-zone programming.

2)  Arm or disarm each monitored input up to four times a day through
time-zone programming,.

3)  Enable or disable cards or codes up to four times per day per entry
point through access-level programming.

Command Input Errors: Show operator input assistance when a command cannot
be executed because of operator input errors. Assistance screen shall use plain-
language words and phrases to explain why the command cannot be executed.
Error responses that require an operator to look up a code in a manual or other

document are not acceptable. Conditions causing operator assistance messages
include the following:

a.  Command entered is incorrect or incomplete,

b.  Operator is restricted from using that command.

c.  Command addresses a point that 1s disabled or out of service.
d. Command addresses a point that does not exist,

e.  Command is outside the system's capacity.

Software Tamper:

a.  Annunciate a tamper alarm when unauthorized changes to system database
files are attempted. Three consecutive unsuccessful attempts to log onto
system shall generate a software tamper alarm,

b.  Annunciate a software tamper alarm when an operator or other individual

makes three consecutive unsuccessful attempts to invoke functions beyond
their authorization level,

¢c.  Maintain a transcript file of the last 5000 commands entered at the each
Ceniral Station to serve as an audit trail. System shall not allow write

access to system transcript files by any person, regardless of their
authorization level.
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281300-14

—4B6-



Intercounty Connector Contract No. 1C 2210-000-006/7/R
West Operations Facility

10.

d.  Allow only acknowledgment of sofiware tamper alarms.

Read access to system transcript files shall be reserved for operators with the

‘highest password authorization level available in system.

Animated Response Graphics: Highlight alarms with flashing icons on graphic
maps; display and constantly update the current status of alarm inputs and outputs
in real time through animated icons.

Multimedia Alarm Annunciation: WAYV files to be associated with alarm events
for audio annunciation or instructions.

Alarm Handling: Each input may be configured so that an alarm cannot be
cleared unless it has returned to normal, with options of requiring the operator to
enter a comment about disposition of alarm. Allow operator to silence alarm
sound when alarm is acknowledged.

Alarm Automation Interface: High-level interface to Central Station alarm
automation software systems. Allows input alarms to be passed to and handled by

automation systems in same manner as burglar alarms, using an RS-232 ASCII
interface.

J.  Alarm Monitoring: Monitor sensors, Controllers, and circuits and notify operators of an
alarm condition. Display higher-priority alarms first and, within alarm priorities,
display the oldest unacknowledged alarm first. Operator acknowledgment of one alarm

shall not be considered acknowledgment of other alarms nor shall it inhibit reporting of
subsequent alarms.

Bid Bocuments
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Displayed alarm data shall include type of alarm, location of alarm, and secondary
alarm messages.

Printed alarm data shall include type of alarm, location of alarm, date and time (to
nearest second) of occurrence, and operator responses.

Maps shall automatically display the alarm condition for each input assigned to
that map, if that option is selected for that input location.

Alarms initiate a status of "pending" and require the following two handling steps
by operators:

a.  First Operator Step: "Acknowledged." This action shall silence sounds
associated with the alarm. The alarm remains in the system
"Acknowledged" but "Un-Resolved."

Security Access
281300-15

—4B7~



Intercounty Connector Contract No. IC 2210-000-006/7/R
Woest Operations Facility

10.

11.

12.

Bid Documents
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b.  Second Operator Step: Operators enter the resolution or operator comment,
giving the disposition of the alarm event. The alarm shall then clear.

Each workstation shall display the total pending alarms and total unresolved
alarms. ' '

Each alarm point shall be programmable to disallow the resolution of alarms until
the alarm point has returned to its normal state. '

Alarms shall transmit to existing Central Station in real time, except for allowing
connection time for dial-up locations.

Alarms shall be displayed and managed from a minimum of four different
windows.

a.  Input Status Window: Owverlay status icon with a large red blinking icon.
Selecting the icon will acknowledge the alarm.

b.  History Log Transaction Window: Display name, time, and date in red text.
Selecting red text will acknowledge the alarm.

c.  Alarm Log Transaction Window: Display name, time, and date in red.
Selecting red text will acknowledge the alarm.

d.  Graphic Map Display: Display a steady colored icon representing each
alarm input location. Change icon to flashing red when the alarm occurs.
Change icon from flashing red to steady red when the alarm is
acknowledged.

Once an alarm 1s acknowledged, the operator shall be prompted to enter
comments about the nature of the alarm and actions taken. Operator's comments

may be manually entered or selected from a programmed predefined list, or a
combination of both.

For locations where there are regular alarm occurrences, provide programmed
comments. Selecting that comment shall clear the alarm.

The time and name of the operator who acknowledged and resolved the alarm
shall be recorded in the database.

Identical alarms from same alarm point shall be acknowledged at same time the
operator acknowledges the first alarm. Identical alarms shall be resolved when
the first alarm is resolved.
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13.  Alarm functions shall have priority over downloading, retrieving, and updating
database from workstations and Controllers.

K. Monitor Display: Display text and graphic maps that include zone status integrated into
the display. Colors are used for the vanous components and current data. Colors shall
be umform throughout the system :

1. “ Color Code:

a. FLASHING RED: Alerts operator that a zone has gone into an alarm or
that primary power has failed.

b. STEADY RED: Alerts operator that a zone is in alarm and alarm has been
acknowledged.

c.  YELLOW: Advises operator that a zone is in access,

d. GREEN: Indicates that a zone is secure and that power is on.

2. Qraphics:

a.  Support 32,000 graphic display maps and allow import of maps from a
minimum of 16 standard formats from another drawing or graphics
program.

b.  Allow 1/O to be placed on graphic maps by the drag-and-drop method.

c.  Operators shall be able to view the inputs, outputs, and the point's name by
moving the mouse cursor over the point on graphic map.

d. Inputs or outputs may be placed on multiple graphic maps. The operator
shall be able to toggle to view graphic map associated with inputs or
outputs.

e.  Each graphic map shall have a display-order sequence number associated
with it to provide a predetermined order when toggled to different views.

L. System test software enables operators to initiate a test of the entire system or of a
particular portion of the systen.

1. Test Report: The results of each test shall be stored for future display or printout.
The report shall document the operational status of system components.
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M. Report Generator Software: Include commands to generate reports for displaying,
printing, and storing on disk and tape. Reports shall be stored by type, date, and time.
Report printing shall be the lowest priority activity. Report generation mode shall be
operator selectable but set up initially as periodic, automatic, or on request. Include

time and date printed and the name of operator generating the report. Report formats
) may be conﬁgured by operators.

Bid Documents
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Alarm Reports: Rep"orting shall be automatic as initially set up. -I’ﬁdludé alarms

recorded by system over the selected time and information about the type of alarm

(such as door alarm, infrusion alarm, tamper alarm, etc.), the type of sensor, the

location, the time, and the action taken.

Access and Secure Reports: Document zones placed in access, the time placed in
access, and the time placed in secure mode.

Custom Reports: Reports tailored to exact requirements of who, what, when, and
where. As an option, custom report formats may be stored for future printing,

Automatic History Reports: Named, saved, and scheduled for automatic
generation.

Cardholder Reports: Include data, or selected parts of the data, as well as the

ability to be sorted by name, card number, imprinted number, or by any of the
user-defined fields.

Cardholder by Reader Reports: Based on who has access to a specific reader or
group of readers by selecting the readers from a list.

Cardholder by Access-Level Reports: Display everyone that has been assigned to
the specified access level.

Who Is In (Muster) Report:

a.  Emergency Muster Report: One click operation on toolbar launches report.

b.  Cardholder Report. Contain a count of persons that are "In" at a selected
Location and a count with detailed listing of name, date, and time of last
use, sorted by the last reader used or by the group assignment.

Panel Labels Reports: Printout of control-panel field documentation including the
actual location of equipment, programming parameters, and wiring identification.
Maintain system.installation data within system database so that they are available
on-gite at all times.
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10.

1.

12.

13.

Bid Documents
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Activity and Alarm On-Line Printing: Activity printers for use at workstations;
prints all events or alarms only.

History Reports: Custom reports that allows the operator to select any date, time,

event type, device, output, input, operator, Location, name, or cardholder to be
included or excluded from the report.

a. Llﬁi’-c'ially store history on the hard dlsk of the host PC. "

b.  The report shall be definable by a range of dates and times with the ability
to have a daily start and stop time over a given date range.

c.  Each report shall depict the date, time, event type, event description, device,

or /O name, cardholder group assignment, and cardholder name or code
number.

d.  Total number of lines of the report shall be given at the end of the report. If
the report is run for a single event such as "Alarms," the total shall reflect
how many alarms occurred during that period.

Reports shall have the following four options:
a.  View on screen.
b.  "Save to File" with full path statement.

¢.  System shall have the ability to produce a report indicating status of system
inputs and outputs or of inputs and outputs that are abnormal, out of time
zone, manually overridden, not reporting, or in alarm.

Custom Code List Subroutine: Allow the access codes of system to be sorted and
printed according to the following criteria:

a.  Active, inactive, or future activate or deactivate.
b.  Code number, name, or imprinted card number.
¢.  Group, Location, access levels.
d.  Start and stop code range.
e.  Codes that have not been used since a selectable number of days.
Security Access
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14.

f. In, out, or either status.

g Codes with frace designation.

The reports of system database shall be constructed so that the actual position of

the printed data shall closely match the position of the data on the data-entry
windows. _ S '

N. Training Software: Enables operators to practice system operation including alarm
acknowledgment, alarm assessment, response force deployment, and response force
communications. System shall continue normal operation during training exercises and
shall ferminate exercises when an alarm signal is received at the console.

0.  Enfry-Control Enrollment Software: Database management functions that allow
operators to add, delete, and modify access data as needed.

Bid Documents
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The enrollment station shall not have alarm response or acknowledgment
functions.

Provide multiple, password-protected access levels. Database management and
modification functions shall require a higher operator access level than personnel
enrollment functions.

The program shall provide means to disable the enrollment station when it is
unattended to prevent unauthorized use.,

The program shall provide a method to enter personnel identifying information
into the entry-control database files through enrollment stations. In the case of
personnel identity verification subsystems, this shall include biometric data.
Allow entry of personnel identifying information into the system database using
menu selections and data fields. The data field names shall be customized during
setup to suit user and site needs. Personnel identity verification subsystems
selected for use with the system shall fully support the enrollment function and
shall be compatible with the entry-control database files.

Cardholder Data: Provide 99 user-defined fields. System shall have the ability to
run searches and reports using any combination of these fields. Fach user-defined
field shall be configurable, using any combination of the following features:

a.  MASK: Determines a specific format that data must comply with.

b. REQUIRED: Operator is required to enter data into field before saving.
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2.2

2.3

c.  UNIQUE: Data entered must be unique.

d. DEACTIVATE DATE: Data entered will be evaluated as an additional
deactivate date for all cards assigned to this cardholder,

€. NAME ID: Data entered will be considel;ed a ﬁnique ID for the cardholder._

6.  Personnel Search Engiﬁé: A report generator with capabilities such as search by
last name, first name, group, or any predetermined user-defined data field; by
codes not used in definable number of days; by skills; or by seven other methods.

7. Multiple Deactivate Dates for Cards: User-defined fields to be configured as
additional stop dates to deactivate any cards assigned to the cardholder.

8.  Batch card printing.

9.  Default card data can be programmed to speed data entry for sites where most
card data are similar.

10.  Enhanced ACSII File Import Utility: Allows the importing of cardholder data and
images.

11.  Card Expire Function: Allows readers to be configured to deactivate cards when
a card is used at selected devices.

SURGE AND TAMPER PROTECTION

Surge Protection: Protect components from voltage surges originating external to
equipment housing and entering through power, communication, signal, control, or
sensing leads.

Tamper Protection: Tamper switches on enclosures and control units, shall initiate a
tamper-alarm signal when unit is opened or partially disassembled. Control-station
control-unit alarm display shall identify tamper alarms and indicate locations.

FIXED MAP DISPLAY

A fixed map display shall show layout of the protected facilities. Zones corresponding
to those monitored by system shall be highlighted on the display. Status of each zone

shall be displayed using LEDs as required within each designated zone. An LED test
switch shall be provided on the map display.
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24 CONTROLLERS

A. Controllers: Intelligent peripheral control unit, complying with UL 294, that stores
time, date, valid codes, access levels, and similar data downloaded from the existing
-Central Station or workstation for controlling its operation.

B. Subject to éompliance with requirements in this Article, manufacturers may use
- multipurpose Controllers.

C.  Battery Backup: Sealed, lead acid; sized to provide run time during a power outage of
90 minutes, complying with UL 924.

D.  Alarm Annunciation Controller:

1. The Controller shall automatically restore communication within 10 seconds after

an interruption with the field device network with dc line supervision on each of
its alarm inputs.

a. Inputs: Monitor dry contacts for changes of state that reflect alarm
conditions. Provides up to 96 Alarm Inputs, which are suitable for wiring
as normally open or normally closed contacts for alarm conditions.

b.  Alarm-Line Supervision:

1)  Supervise the alarm lines by monitoring each circuit for changes or
disturbances in the signal by monitoring for abnormal open,
grounded, or shorted conditions using dc change measurements.
System shall initiate an alarm in response to an abnormal current,
which is a dc change of 10 percent or more for longer than 500 ms,

2)  Transmit alarm-line-supervision alarm to the existing Central Station
during the next interrogation cycle after the abnormal current
condition.

E.  Entry-Control Controller:

1.  TFunction: Provide local entry-control functions including one- and two-way
communications with access-control devices such as card readers, keypads,
biometric personal identity verification devices, door strikes, magnetic latches,
gate and door operators, and exit push-buttons.

a.  Operate as a stand-alone portal Controller using the downloaded database
during periods of communication loss between the Controller and the field-
device network.
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b.  Accept information generated by the entry-control devices; automatically

process this information to determine valid identification of the individual
present at the portal:

1) On authentication of the credentials or information presented, check
privileges of the identified individual, allowing only those actions
granted as privileges. :

2) .P'riviIeges shall include, but not be limited to, time of day control, day
of week control, group control, and visitor escort control. '

c.  Maintain a date-, time-, and Location-stamped record of each transaction.
A transaction is defined as any successful or unsuccessful attempt to gain

access through a controlled portal by the presentation of credentials or other
identifying information,

2.  Inputs:

a.  Data from entry-control devices; use this input to change modes between
access and secure.

b.  Database downloads and updates from the Central Station that include
enrollment and privilege information.

3. Qutputs:
a.  Indicate success or failure of attempts to use entry-control devices and make
comparisons of presented information with stored identification
information.

b.  Grant or deny entry by sending control signals to portal-control devices and

mask intrusion alarm annunciation from sensors stimulated by authorized
entries.

c. Maintain a date-, time-, and Location-stamped record of each transaction
and transmit transaction records to the Central Station.

d.  Door Prop Alarm: If a portal is held open for longer than 20 seconds, alarm
sounds.

4, With power supplies sufficient to power at voltage and frequency required for
field devices and portal-control devices.
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5.  Data Line Problems: For periods of loss of communications with existing Central
Station, or when data transmission is degraded and generating continuous
checksum errors, the Controller shall continue to control entry by accepting
identifying information, making authentication decisions, checking privileges, and
controlling portal-control devices.

a.  Store up to 1000 transactions duting periods of comminication loss
- between the Controller and access-control devices for subsequent upload to
the Central Station on restoration of communication.

6.  Controller Power: NFPA 70, Class Il power supply transformer, with 24-V ac
secondary, backup battery and charger.

a. Backup Battery: Valve-regulated, recombinant-sealed, lead-acid battery,
spill proof. With single-stage, constant-voltage-current, limited battery
charger, comply with batiery manufacturer's written instructions for battery

ferminal voltage and charging current recommendations for maximum
battery life.

b.  Backup Power Supply Capacity: 90 minutes of battery supply. Submit
battery and charger calculations.

¢.  Power Monitoring: Provide manual dynamic battery load test, initiated and
monitored at the control center; with automatic disconnection of the
Controller when battery voltage drops below Controller limits. Report by
using local Controller-mounted LEDs and by communicating status to
Central Station. Indicate normal power on and battery charger on trickle
charge. Indicate and report the following:

1)  Trouble Alarm: Normal power off load assumed by battery.
2)  Trouble Alarm: Low battery.
3)  Alarm: Power off.

2.5 CARD READERS

A.  Compatibility: Card reader shall be capable of reading the existing the Authority
proximity photo [.D. credential cards.

B. Power: Card reader shall be powered from its associated Controller, including its
standby power source.
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C. Response Time: Card reader shall respond to passage requests by generating a signal
that is sent to the Controller. Response time shall be 800 ms or less, from the time the
card reader finishes reading the credential card until a response signal is generated.

D.  Enclosure: Suitable for surface, semiflush, or pedestal mounting. Mounting types shall
additionally be suitable for installation in the following locations:

1. Indoors, controlled environment.
2. Indoors, uncontrolled environment.

3. Outdoors, with built-in heaters or other cold-weather equipment to extend the
operating temperature range as needed for operation at the site.

E. Display: LED or other type of visual indicator display shall provide visual and audible
status indications and user prompts. Indicate power on/off, whether user passage
requests have been accepted or rejected, and whether the door 1s locked or unlocked.

F.  Proximity Readers:

1.  Active detection proximity card readers shall provide power to compatible
credential cards through magnetic induction, and shall receive and decode a
unique identification code number transmitted from the credential card.

2. Passive detection proximity card readers shall use a swept-frequency, RF field
generator to read the resonant frequencies of tuned circuits laminated into
compatible credential cards. The resonant frequencies read shall constituie a
unique identification code number.,

3. The card reader shall read proximity cards in a range from contact with to at least
6 inches from the reader.

4.  Card readers shall be of the same type that presently exist at the Severn Toll Plaza
Administration Buildings and two additional buildings at the F.S.K. site,

5. The existing proximity access cards shall be compatible with the new card
readers.

2.6 DOOR AND GATE HARDWARE INTERFACE

A.  Electromagnetic Door Locks: Provide electromagnetic door locks with 1,200 pounds
minimum of holding force. The electromagnet shall mount on the fixed frame and the
strike plate shall mount on the moving door. Mounting shall be hardened machine
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screws into self-collapsing blind nuts per manufacturer's recommendations. Mounting
screw holes shall be closed off with tamper caps. The electromagnetic lock shall be
provided with a lock status sensing signal which positively indicates that the door is
locked and secured. The electromagnetic door lock shall be provided with a separate
D.C. power supply. The power supply shall incorporate an integral battery charging
capability which keeps the backup batteries at full charge for instantaneous stand-by
power in case of ling, voltage failure. The power supply shall also be equipped with
émergency release terminals for connection to the building fire alarm panel or where a
fire alarm panel does not exist, connection to an emergency pushbuttom release shall be
provided in the security office of each building.

Vehicle Gate Operator: Interface electrical operation of gate with controls of this

- Section. Vehicle gate operators shall be connected, monitored, and controlled, by the

security access Controllers.

REQUEST TO EXIT DEVICES

Provide motion detectors of the PIR type that permit free access out of protected doors.
Direct wired to the door controller. Adjustable output relay time delay to prevent false
unlocking of door. Detector shall mount above door on wall with pattern directed to
floor in front of door. Also, provide wall mounted exit request pushbutton station.
Narrow plate mounting on mullions. Brushed stainless steel. Engraved EXIT. Green
illuminated pushbutton. Wired direct to lock power supply.

2.8 RS-232 ASCII INTERFACE SPECIFICATIONS
A.  ASCII interface shall allow RS-232 connections to be made between the control station
operating as the host PC and any equipment that will accept RS-232 ASCII command
strings.

1. Each alarm input in system shall allow for individual programming to output up
to four unique ASCII character strings through two different COM ports on the
host PC.

2. Each input shall have the ability to be defined to transmit a unique ASCII string
for alarm and one for restore through one COM port, and a unique ASCII string
for a nonalarm abnormal condition and one for a normal condition through the
same or different COM port.

3. The predefined ASCII character strings shall have the ability to be up to 420
characters [ong with full use of all the ASCII control characters, such as return or
line feed. The character strings shall be defined in database of system and then
assigned to the appropriate inputs.
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4. The COM ports of the host PC used to interface with external equipment shall be
defined in the setup portion of the software, The COM port's baud rate, word

length, stop bits, and parity shall be definable in the software to match that of the
external equipment.

B.  Alarm System Interface:

1. RS-232 output shall be capable of transmitting alarms from other monitoring and
alarm systems to the existing central-station automation software.

2.9 CABLES
A.  Available Manufacturers:
1.  Belden Inc.; Electronics Division.
2. Mohawk/CDT; a division of Cable Design Technologies.
3. West Penn Wire/CDT; a division of Cable Design Technologies.
B. Comply with Division 27, Communications.
C.  Comply with Manufacturers Cabling Requirements.
D.  All cables shall be plenum rated.
E. LAN Cabling: Comply with Division 27, Communications.
1.  NFPA 262,
2.10 TRANSFORMERS

A. NFPA 70, ClassII control transformers, NRTL listed. Transformers for security
access-control system shall not be shared with any other system.
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PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine pathway elements intended for cables. Check raceways, cable trays, and other
elements for compliance with space allocations, installation tolerances, hazards to cable
installation, and other conditions affecting installation.

B. Examine roughing-in for LAN and conirol cable conduit systems to PCs, Controllers,
card readers, and other cable-connected devices to verify actual locations of conduit and
back boxes before device installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
32 PREPARATION
A.  Comply with recommendations in SIA CP-01.

B. Comply with EIA/TIA-606, "Administration Standard for the Telecommunications
Infrastructure of Commercial Buildings."

C.  Obtain detailed Project planning forms from manufacturer of access-control system;
develop custom forms to suit Project. Fill in all data available from Project plans and
specifications and publish as Project planning documents for review and approval.

1.  Record setup data for control station and workstations.
2. For each Location, record setup of Controller features and access requirements.

3. Propose start and stop times for time zones and holidays, and match up access
levels for doors.

4,  Set up groups, facility codes, linking, and list inputs and outputs for each
Controller.

5. Assign action message names and compose messages.

6.  Setup alarms. Establish interlocks between alarms, intruder detection, and video
surveillance features.

7.  Prepare and install alarm graphic maps.
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8.  Develop user-defined fields.

9. Develop screen layout formats,

10.  Propose setups for guard tours and key control.

11.  Discuss badge layout options; design badges.

12.  Complete system diagnostics and operation verification.

13. Preparca speciﬁc plan for system testing, startup, and demonstration.

14.  Develop acceptance test concept and, on approval, develop specifics of the test.

15.  Develop cable and asset management system details; input data from construction
documents. Include system schematics and Visio Technical Drawings.

In meetings with Architect and Owner, present Project planning documents and review,

adjust, and prepare final setup documents. Use final documents fo set up system
software.

CABLING
Comply with NECA 1, "Good Workmanship in Electrical Contracting."

Wiring Method: Install wiring in raceway, except within cabinets, crawl spaces and in
accessible ceiling spaces and in gypsum board partitions where unenclosed wiring
method may be used. Use NRTL-listed plenum cable only. Conceal raceway and
cables except in unfinished spaces.

Install LAN cables using techniques, practices, and methods that are consistent with

Category SE rating of components and that ensure Category SE performance of
completed and linked signal paths, end to end.

Install cables without damaging conductors, shield, or jacket.

Boxes and enclosures containing security system components or cabling, and which are
easily accessible to employees or to the public, shall be provided with a lock. Boxes
above ceiling level in occupied areas of the building shall not be considered to be
accessible. Junction boxes and small device enclosures below ceiling level and easily
accessible to employees or the public shall be covered with a suitable cover plate and
secured with tamperproof screws.
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F.  Install end-of-line resistors at the field device location and not at the Controller or panel
location.

34 CABLE APPLICATION

A.  Comply with EIA/TIA-569, "Commercial Building Standard for Telecommunications
Pathways and Spaces."

B. Cable application requirements are minimum requirements and shall be exceeded if ‘
recommended or required by manufacturer of system hardware. '

C. RS-232 Cabling: Install at a maximum distance of 50 feet .
D. RS-485 Cabling: Install at a maximum distance of 4000 feet .

E.  Install minimum No. 14 AWG cable from Controller to electrically powered locks. Do
not exceed 250 feet.

F.  Install minimum No. 16 AWG ac power wire from transformer to Controlier, with a
maximum distance of 25 feet.

3.5 GROUNDING

A. Comply with Division 26, Section 260526 "Grounding and Bonding for Electrical
Systems."

B. Comply with IEEE 1100, "Power and Grounding Sensitive Electronic Equipment."

C.  Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to
minimize ground loops, common-mode returns, noise pickup, cross talk, and other
impairments.

D. Bond shields and drain conductors to ground at only one point in each circuit.
E.  Signal Ground:

1. Terminal: Locate in each equipment room and wiring closet; isolate from power
system and equipment grounding.

2. Bus: Mount on wall of main equipment room with standoff insulators.
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3.9

3. Backbone Cable: Extend from signal ground bus to signal ground terminal in
each equipment room and wiring closet.

INSTALLATION
Install card readers.

IDENTIFICATION

In’ addition to-requirements-ir this Article, -Gomply with applicable tequirements in -
Division 26 Section "Identification For Electrical Systeins" and with TTA/EIA-606.

Using cable and asset management software specified in Part2, develop Cable
Administration Drawings for system identification, testing, and management, Use
unique, alphanumeric designation for each cable, and label cable and jacks, connectors,
and terminals to which it connects with same designation. Use logical and systematic
designations for facility's architectural arrangement.

Label each terminal strip and screw terminal in each cabinet, rack, or panel.

1.  All wiring conductors connected to terminal strips shall be individually
numbered, and each cable or wiring group being extended from a panel or cabinet
to a building-mounted device shall be identified with the name and number of the
particular device as shown.

2. Each wire connected to building-mounted devices is not required to be numbered
at the device if the color of the wire ts conststent with the associated wire
connected and numbered within the panel or cabinet.

At completion, cable and asset management software shall reflect as-built conditions.

SYSTEM SOFTWARE

Develop, install, and test software and databases for the complete and proper operation
of systems involved. Assign software license to Owner.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation,
including connections, and to assist in field testing. Report results in writing.
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B. Testing Agency: Engage a qualified testing and inspecting agency to perform field tests
and inspections and prepare test reports:

1. LAN Cable Procedures: Inspect for physical damage and test each conductor
signal path for continuity and shorts. Use Class 2, bidirectional, Category 5
tester. Test for faulty comnnectors, splices, and terminations. Test according to
TIA/EIA-568-1, "Commercial Building Telecommunications Cabling Standards -
Part 1 General Requirements." Link performance for UTP cables must comply
with minimum criteria in TIA/EIA-568-B.

2. Test each circuit and component of each system. Tests shall include, but are not
limited to, measurements of power supply output under maximum load, signal
loop resistance, and leakage to ground where applicable. System components
with battery backup shall be operated on battery power for a period of not less
than 10 percent of the calculated battery operating time. Provide special
equipment and software if testing requires special or dedicated equipment.

3. Operational Test: After installation of cables and connectors, demonstrate
product capability and compliance with requirements. Test each signal path for
end-to-end performance from each end of all pairs installed. Remove temporary
connections when tests have been satisfactorily completed.

C. Remove and replace malfunctioning devices and circuits and retest as specified above.

D. Training Operating and Maintenance Personnel: Furnish instruction for operating staff
in system operation and operator troubleshooting and preventive maintenance
procedures at each building. Instruction shall consist of 3 man-days, 4 hours per day,
and shall be held during normal duty hours. Commence instruction after system is fully
operational, and complete instruction prior to system acceptance and turnover to the
Authority. Furnish maintenance instruction for the Authority maintenance personnel in
adjustment, operation, and maintenance of each system equipment.

E.  Operational Software Adjustments: After system is fully operational, but prior to system
acceptance, Contractor shall arrange one 8-hour meeting per week, for 4 weeks with the
Authority at each building. During this transitional period, the Contractor shall make
any operational software changes requested by the Authority.

3.10 PROTECTION

A. Maintain strict security during the installation of equipment and software. Rooms
housing the control station, and workstations that have been powered up shall be locked
and secured, with an activated burglar alarm and access-control system reporting to a
Central Station complying with UL 1610, "Central-Station Burglar-Alarm Units,"
during periods when a qualified operator in the employ of Contractor is not present.
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PART 4 - MEASUREMENT

Contract No, 1C 2210-000-006/7/R

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

ftem 011010-01
Ttem 011010-02
Ttem 011010-03
Ttem 011010-04

Item 011010-05

Western Facility Operations Building—per lump sum
Weste?n Facility Police Building—per lump sum
Western Facility Fuel Island—per lump sum

Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 281300
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SECTION 281600 - INTRUSION DETECTION

PART 1 - GENERAL

1.1

A

1.2

SUMMARY

This Section includes the following:

1. This section -includes an Intrusion Detection System which shall be fully
- compatible with the existing MdTA Intrusion Detection System as manufactured

by Digital Monitoring Products (DMP). The existing Intrusion Detection and
Access Control systems are presently fully integrated into a singlé software
package. All openings/closings, operator commands, arming and disarming
reports of the intrusion detection devices are presently administered and
controlled in the access control software. The existing Intrusion Detection system
is presently installed at seven Toll Plaza Administration Buildings.

2. Intrusion detection with multiplexed, modular, microprocessor-based controls,
intrusion sensors and detection devices, and communication links to perform
monitoring, alarm, and control functions.

3. Responsibility for integrating electronic and electrical systems and equipment is
specified in the following Sections, with Work specified in this Section:

a.  Division 28 - Section 281300 "Security Access."
DEFINITIONS
LED: Light-emitting diode.
PIR: Passive infrared.
RFI: Radio-frequency interference.

Protecied or Protection Zone: A space or area for which an intrusion must be detected
and uniquely identified, the sensor or group of sensors assigned to perform the

detection, and any interface equipment between sensors and communication link to
central-station control unit.

Standard-Intruder Movement: Any movement, such as walking, running, crawling,
rolling, or jumping, of a "standard intruder" in a protected zone.
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1.3 SUBMITTALS

A.  Product Data: Components for sensing, defecting, systems integration, and control,

including dimensions and data on features, performance, electrical characteristics,
ratings, and finishes.

B.  Shop Drawings: Detail assemblies of standard components that are custom assembled
for specific application on this Project.

1. Functional Block Diagram: - Show. single-line interconnections between
components including interconnections between components specified in this
Section and those furnished under other Sections. Indicate methods used to
achieve systems integration. Indicate control, signal, and data communication
paths and identify control interface devices and media to be used. Describe
characteristics of network and other data communication lines.

2. Raceway Riser Diagrams: Detail raceway runs required for intrusion detection
and for systems integration. Include designation of devices connected by
raceway, raceway type, and size.

3. Site and Floor Plans: Provide as-built drawings, indicate final outlet and device
locations, routing of raceways, and cables inside and outside the building for each
building,

4. Device Address List: Coordinate with final system programming.

5. System Wiring Diagrams: Include system diagrams unique to Project for each
building. Show connections for all devices, components, and auxiliary
equipment. Include diagrams for equipment and for system with all terminals and
interconnections identified. Include wire sizes and cable type. Properly size all
wires to compensate for voltage drop.

6.  Details of surge-protection devices and their instaliation.
7.  Sensor detection patterns and adjustment ranges.

C. Equipment and System Operation Description: Include method of operation and
supervision of each component and each type of circuit. Show sequence of operations
for manually and automatically initiated system or equipment inputs. Description must
cover this specific Project; manufacturer's standard descriptions for generic systems are
not acceptable.

D. Qualification Data: For Installer.
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E.

E.

1.4

Field quality-control test reports.

Operation and Maintenance Data: For intrusion detection system to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 1 Section "Operation and Maintenance Data," include the following:

1.  Data for each type of product, including features and operating sequences, both
automatic and manual.

Warranty: Special warranty specified in this Section,
QUALITY ASSURANCE

Installer Qualifications:

1.  An employer of workers, at least one of whom is a technician certified by the
National Burglar & Fire Alarm Association.

2. Manufacturer's authorized representative who is trained and approved for
mstallation of units required for this Project.

Intrusion . Detection Systems Integrator Qualifications: An experienced intrusion
detection equipment supplier and Installer who has completed systems integration work
for installations similar in material, design, and extent to that indicated for this Project,

whose work has resulted in construction with a record of successful in-service
performance.

Testing Agency Qualifications: An independent testing agency, with the experience
and capability to conduct the testing indicated, that is a member company of the
National Burglar & Fire Alarm Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7.

1.  Testing Agency's Field Supervisor: Person currently certified as an advanced
alarm technician by the National Burglar & Fire Alarm Association to supervise
on-site testing specified in Part 3.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

FMG Compliance: FMG-approved and -labeled intrusion detection devices and
equipment.
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F.  Comply with NFPA 70.

1.5 PROJECT CONDITIONS

A. Environmental Conditions: Capable of withstanding the following environmental

conditions without mechanical or electrical damage or degradation of operating
capability:

1.

Altitude: Sea level {0 4000 feet.

Interior, Controlled Environment: = System components, except central-station
control unit, installed in temperature-controlied interior environments shall be
rated for continuous operation in ambients of 36 to 122 deg F dry bulb and 20 to
90 percent relative humidity, noncondensing,

Interior, Uncontrolled Environment: System components installed in non-
temperature-controlled interior environments shall be rated for continuous

operation in ambients of 0 to 122 deg I dry bulb and 20 to 90 percent relative
humidity, noncondensing.

Exterior Environment: System components instailed in locations exposed to
weather shall be rated for continuous operation in ambients of minus 30 to plus
122 deg F dry bulb and 20 to 90 percent relative humidity, condensing. Comply
with UL 294 and UL 639 for outdoor-use equipment. Rate for continuous

operation when exposed to rain as specified in NEMA 250, winds up to 85 mph
and snow cover up to 24 inches thick.

Hazardous Environment: System components located in areas where fire or
explosion hazards may exist because of flammable gases or vapors, flammable

liquids, combustible dust, or ignitable fibers or flyings shall be rated, listed, and
installed according to NFPA 70.

1.6 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer and Installer
agree to repair or replace components of infrusion detection devices, related software
and equipment that fail in materials or workmanship within specified warranty period.

1.
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PART 2 - PRODUCTS
2.1 FUNCTIONAL DESCRIPTION OF SYSTEM

A.  Supervision: System components shall be continuously monitored for normal, alarm,
supervisory, and trouble conditions. Indicate deviations from normal conditions at any
location in system. Indication includes identification of device or circuit in which
deviation has occurred and whether deviation is an alarm or malfunction.

1. Alarm Signal: Display at existing Amag céntral-station control unit and actuate
audible and visual alarm devices.

2. Trouble Condition Signal: Distinct from other signals, indicating that system is
not fully functional. Trouble signal shall indicate system problems such as
battery failure, open or shorted transmission line conductors, or controller failure,

3. Supervisory Condition Signal: Distinct from other signals, indicating an
abnormal condition as specified for the particular device or controller.

B.  System Conirol: The existing Amag central-station control unit shall directly monitor
intrusion detection devices and connecting wiring in a multiplexed distributed control
system or as part of a network, An existing central station security conirol receiver is
installed at the Balttmore Harbor Tunnel Administration Building, adjacent to the Amag
server central station. The existing receiver will communicate to the Amag Enterprise
Unlimited software for any Intrusion Detection Panels and Fire Alarm Panel’s which
are routed to the receiver through telephone lines.

C.  System shall automatically reboot program without error or loss of status or alarm data
after any system disturbance.

D. Operator Commands:

1. Help with System Operation: Display all commands available to operator. Help
command, followed by a specific command, shall produce a short explanation of
the purpose, use, and system reaction to that command.

2. Acknowledge Alarm: To indicate that alarm message has been observed by
operator.

3. Place Protected Zone in Access: Disable all intrusion-alarm circuits of a specific
protected zone. Tamper circuits may not be disabled by operator.
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4, Place Protected Zone in Secure: Activate all intrusion-alarm circuits of a
protected zone.

5. Protected Zone Test: Initiate operational test of a specific protected zone.
6.  System Test: Initiate system-wide operational test.

7.  Print Reports.

E.  Printed Record of Events: Print a record of alarm, supervisory, and trouble events on
system printer. Sort and report by protected zone, device, and function. -When central-
station control unit receives a signal, print a report of alarm, supervisory, or trouble
condition. Report type of signal (alarm, supervisory, or trouble), protected zone
description, date, and time of occurrence. Differentiate alarm signals from other
indications. When system is reset, report reset event with the same information
concerning device, location, date, and time. Commands shall initiate the reporting of a

list of current alarm, supervisory, and trouble conditions in system or a log of past
events.

F.  Circuit Supervision: Supervise all signal and data transmission lines, links with other
systems, and sensors from an existing Amag central-station control unit. Indicate
circuit and detection device faults with both protected zone and trouble signals, sound a
distinctive audible fone, and illuminate an LED. Maximum permissible elapsed time
between occurrence of a trouble condition and indication at central-station control unit
is 20 seconds. Initiate an alarm in response to opening, closing, shorting, or grounding
of a signal or data transmission line.

G. Programmed Secure-Access Control: System shall be programmable to automatically
change status of various combinations of protected zones between secure and access
conditions at scheduled times. Status changes may be preset for repetitive, daily, and
weekly; specially scheduled operations may be preset up to a year in advance. Manual
secure-access control stations shall override programmed settings.

H. Manual Secure-Access Control: Coded entries at manual stations shall change status of
associated protected zone between secure and access conditions.

2.2 SYSTEM COMPONENT REQUIREMENTS

A. Compatibility: Detection devices and their communication features, connecting wiring,
and central-station control unit shall be selected and configured with accessories for full
compatibility with the following equipment:

1. Division 28 - Section 281300 "Security Access.”
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2.4

B.

Surge Protection: Protect components from voltage surges originating external to
equipment housing and entering through power, communication, signal, confrol, or

sensing leads. Include surge protection for external wiring of each conductor entry
connection 10 components.

1. Minimum Protection for Power Lines 120 V and More.

Interference Protection: Components shall be unaffected by radiated R¥] and electrical
induction of 15 V/m over a frequency range of 10 to 10,000 MHz and conducted

interference signals up to 0.25-V RMS injected into power supply lines at 10 to 10,000
MHz.

Tamper Protection: Tamper switches on controllers, cabinets, and other system
components shall initiate a tamper-alarm signal when unit is opened or partially
disassembled and when entering conductors are cut or disconnected. The existing

Amag central-station control-unit alarm display shall identify tamper alarms and
indicate locations.

Addressable Devices: Transmitter and receivers shall communicate unique device
identification and status reports to the existing Amag central-station control unit.

ENCLOSURES

Interior Sensors: Enclosures that protect against dust, falling dirt, and dripping
noncotrrosive liquids.

Interior Electronics: NEMA 250, Type 12.

Screw Covers: Where enclosures are accessible to inmates, secure with security
fasteners of type appropriate for enclosure.

SECURE AND ACCESS DEVICES

Keypads:

1. The system shall support up to 8 supervised keypad addresses with 32 zones.
Each keypad shall be capable of arming and disarming any area within its
partition based on PIN authorization. The keypad's alphanumeric display shall
provide complete prompt messages during all stages of operation and
programming of the system and display all relevant operating and test data.

2. Communication between the control panel and all keypads and zone expanders
shall be multiplexed over a multiconductor cable, as recommended by the
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manufacturer. This cable shall also provide the power to all keypads, zone
expanders, output expanders, and other power consuming detection devices.

3. If at any time a keypad does not detect polling, the alphanumeric display shall
indicate "SYSTEM TROUBLE." If at any time a keypad detects polling but not

its particular address, the alphanumeric display shall indicated "NON POLLED
ADDR."

4, 7 The system shall display all system troubles at selected keypads with distinct

alphanumeric messages. Keypad shall be capable of displaying up to a 200-cvent
history. - | B '

5.  The system shall display a message at any keypad when any area of the system
remains disarmed past the scheduled closing time. The message shall be displayed
at one minute past the scheduled closing time. A pre-warn tone shall also begin
sounding. If the system is not armed or a schedule extended by ten minutes past
the end of the permanent or {emporary schedule, the system shall provide the
option of sending a No Closing report to the existing Amag central station.

6.  The keypad shall include self-test diagnostics enabling the instalier fo test all

keypad functions: display test, key test, zone test, LED test, relay test, tone test,
and address test.

2.5 DOOR AND WINDOW SWITCHES
A.  Description: Balanced-magnetic switch, complying with UL 634, installed on frame
with integral overcurrent device to limit current to 80 percent of switch capacity. Bias
magnet and minimum of three encapsulated reed switches shall resist compromise from
introduction of foreign magnetic fields.
B. Overhead Door Switch: Balanced-magnetic type, listed for outdoor locations, and
having door-mounting magnet and floor-mounting switch unit.
C.  Provide Addressable Monitor Modules for each switch.
2.6 MICROWAVE-PIR DUAL-TECHNOLOGY MOTION SENSORS
A.  Description: Single unit combining a sensor that detects changes in microwave signals
and a PIR sensor that detects changes in ambient level of infrared emissions caused by
standard-intruder movement within detection pattern.
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B. Device Performance: An alarm is transmitted when either sensor detects a standard

intruder within a period of three to eight seconds from when the other sensor detects a
standard intruder.

1. Minimum Detection Pattern: A room 20 by 30 feet.

2. PIR Sensor Sensifivity: Adjustable pattern coverage to detect a change in
temperature of 2 deg F or less, and standard-intruder movement within sensor's

detection patterns at any speed between 0.3 to 7.5 fps across 2 adjacent segments
of detector's field of view.

3. Microwave Sensor Sensitivity: Adjustable, able to detect standard-intruder
movement within sensor's detection pattern at any speed between 0.3 to 7.5 fps.
Sensor sensitivity adjustments shall be accessible only when sensor housing is
removed, and sensors shall comply with 47 CFR 15,

4. Activation Indicator: LED indicator shall not be visible during normal operation.

Indicator shall light when sensor detects a standard intruder. Locate test enabling
switch under sensor housing cover.

5.  Each Motion Sensor shall have an Integral Addressable Module.

2.7 AUDIBLE ALARM DEVICES

A.  Bell: Central-station control unit 10 inches in diameter, rated to produce a minimum
sound output of 84 dB at 10 feet from central-station control unit.

1.  Enclosure: Weather-resistant steel box equipped with tamper switches on cover
and on back of box.

2.8 EXISTING CENTRAL STATION SECURITY CONTROL RECEIVER

A.  The existing receiver sysiem shall monitor any digital dialer and data network
communication accounts on the same receiver,

The cabinet will house the processor card rack, modern rack, and convenience panel.
Built into the front of the system enclosure shall be an LCD display for viewing

incoming reports with a keypad for acknowledging reports and configuring the system
and its components.

B.  Function: The receiver system shall provide the existing AMAG central station with
computerized monitoring of the Intrusion Detection Panel communication format of
Synchronous Data Link Control (SDLC). Receiver features shall include automatic
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logging of alarm, trouble, and supervisory account reports on a local printer with date
and time of their occurrence. Capacity of up to 65,535 digital dialer accounts for alarm,
trouble, user, and system reports. The AMAG Enterprise Unlimited software includes
the AMAG modified (receiver version) software option module for interfacing the new
central station security control receiver into the AMAG software.

C. LCD Diéplay and Keypad: The LCD display shall allow the operator to view alarm
reports before acknowledging the alarms using the system keypad. " The LCD and
keypad shall be built-in to the front of the system enclosure.

D. Printer: Routine reports shall be logged on a new printer without need of operator

response. Supervisory and alarm reports shall be logged on the printer and displayed on
the L.CD for operator acknowledgement.

E.  Additional Reports: Receiver shall be able to process additional reports transmitted to it
by multiple intrusion detection panels.

1. Addition and deletion of code mumbers including user number of the person
making the change.

2. Bypassing and resetting of zones by number and name including the user number
of the person making the change.

3. Schedule changes including user number of the person making the change.
4. Trouble and Restoral report by zone name and number.

5. Door access reports including user number and number of the door being
accessed.

F. Communication and Line Capacity:

1. The system shall be capable of communication using the IBM Synchronous Data
Link Control format.

2. The receiver shall accommodate up to five incoming lines.

3. Receiver shall have the ability to be configured with digital dialer and data
network communication recetving lines,

4.  Digital Dialer lines shall have a capacity of 65,535 separate accounts.
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5. Data network lines shall have a capacity of 65,535 separate accounts that do not
check in or 2,500 separate accounts that do check in.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with

requirements for installation tolerances and other conditions affecting performance of
intrusion detection.

1. Examine roughing-in for embedded and built-in anchors to verify actual locations
‘of intrusion detection connections before intrusion detection installation.

2. For the record, prepare written report, endorsed by Installer, listing conditions
detrimental to performance of intrusion detection.

B.  Inspect built-in and cast-in anchor installations, before installing intrusion detection, to
verify that anchor installations comply with requirements. Prepare inspection reports.

I.  Remove and replace anchors where inspections indicate that they do not comply
with requirements. Reinspect after repairs or replacements are made.

2.  Perform additional inspections to determine compliance of replaced or additional
anchor installations. Prepare inspection reports.

C.  For material whose orientation is critical for its performance as a ballistic barrier, verify
installation orientation.

D. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 SYSTEM INSTALLATION
A. Comply with UL 681.

33 WIRING INSTALLATION

A.  Wiring Method: Install wiring in raceways except in accessible indoor ceiling spaces
and in interior hollow gypsum board partitions where cable may be used. Conceal
raceways and wiring except in unfinished spaces and as indicated. Minimum conduit
size shall be 3/4 inch. Control and data transmission wiring shall not share conduit with
other building wiring systems.
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B.

34

Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Use
lacing bars and distribution spools. Separate power-limited and non-power-limited
conductors as recommended in writing by manufacturer. Install conductors parallel
with or at right angles to sides and back of enclosure. Connect conductors that are
terminated, spliced, or interrupted in any enclosure associated with infrusion system to
terminal blocks. Mark each terminal according to system's wiring diagrams. Make all

connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks,
or plug connectors.

Wires and Cables:

1. Conductors: Size as recommended in writing by system manufacturer, unless
otherwise indicated.

2. 120-V Power Wiring: Install according to Division 16 Section "Conductors and
Cables," unless otherwise indicated.

3. Control and Signal Transmission Conductors: Install unshielded, “non-twisted”
cable, unless otherwise indicated or if manufacturer recommends shielded cable,
according to Division 16 Section "Voice and Data Communication Cabling."

4,  Computer and Data-Processing Cables: Install according to Division 16 Section
"Voice and Data Communication Cabling."

Splices, Taps, and Terminations: Make connections only on numbered terminal strips
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

Install power supplies and other auxiliary components for detection devices at
controllers, unless otherwise indicated or required by manufacturer. Do not install such
items near devices they serve.

Identify components with engraved, laminated-plastic nameplate for control unit and
each terminal cabinet, mounted with corrosion-resistant screws. Nameplates and label
products are specified in Division 16 Section "Electrical 1dentification.”

GROUNDING

Ground system components and conductor and cable shields to eliminate shock hazard

and to minimize ground loops, common-mode returns, noise pickup, cross talk, and
other impairments.
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3.5 FIELD QUALITY CONTROL

A.  Pretesting: After installation, align, adjust, and balance system and perform complete
pretesting to determine compliance of system with requircments in the Contract
Documents. Correct deficiencies observed in pretesting. Replace malfunctioning or
damaged items with new ones and retest until satisfactory performance and conditions
are achieved. Prepare forms for systematic recording of acceptance test results.

1. Report of Pretesting: After pretesting is complete, provide a letter certifying that
installation is complete and fully operable; include names and titles of witnesses
to preliminary tests.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform the
following field tests and inspections and prepare test reports:

1.  Inspection: Verify that units and controls are properly labeled and
interconnecting wires and terminals are identified.

2. Operational Tests: Schedule tests after pretesting has been successfully
completed. Test all modes of system operation and intrusion detection at cach
detection device. Test for detection of intrusion and for false alarms in each

protected zone. Test for false alarms by simulating activitics outside indicated
detection patterns.

3. Electrical Tests: Comply with NFPA 72, Section A-7. Minimum required tests
are as follows:

a.  Verify the absence of unwanied voltages between circuit conductors and
ground.

b.  Test all conductors for short circuits using an insulation-testing device.

c.  With each circuit pair, short circuit at the far end of circuit and measure
circuit resistance with an ohmmeter. Record circuit resistance of each
circuit on Record Drawings.

d.  Verify that each controller is in normal condition as detailed in
manufacturer's operation and maintenance manual.

e.  Test signal and data transmission circuits complying with requirements in
Division 16 Section "Voice and Data Communication Cabling" for proper
signal transmission under open-circuit conditions. One connection each
should be opened at not less than 10 percent of initiating and indicating
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devices. Observe proper signal transmission according to class of wiring
used. :

f. Verify that transient surge-protection devices are installed according to
manufacturer's written instructions.

g.  Test each initiating and indicating device for alarm operation and proper
response at central-station control unit.

C.  Report of Tests and Inspections: Prepare a written record of tests, inspections, and
- detailed test results in the form of a test log.

D. Tag all equipment, stations, and other components for which tests have been
satisfactorily completed.

3.6 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain intrusion detection.

3.7 ADJUSTING

A. Coordinate the programming of all Area Zones with MdTA for each Building,

B.  Occupancy Adjustments: When requested within 12 months of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions.
Provide up to two visits to each building during normal occupancy hours for this
purpose. Visits for this purpose shall be in addition to any required by warranty.

PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
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PART 5 - PAYMENT

Contract No. 1C 2210-000-006/7/R

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Ttem 011010-01

Item 011010-02

Item 011010-03

Item 011010-04

Item 011010-05

Western Facility Operﬁtions Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island—per lump sum

Western Facility Salt Dome—per lump sum

Western Facility Storage Building--per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 281600
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~ SECTION 282300 - VIDEO SURVEILLANCE
PART 1 - GENERAL

1.1 SUMMARY

A.  This Section includes a video surveillance system which shall be fully compatible with
the existing the Authority video Surveillance System presently installed at seven Toll
Plaza Admnistration Buildings. The existing "Pelco” Digital Video Recorders (DVR)
is provided with remote site software which allows remote site viewing of live and
recorded video via PSTN and TCP/IP (LAN/WAN/Internet).

1.2 DEFINITIONS

AGC: Automatic gain control.
B/W: Black and white.
CCD: Charge-coupled device.

MPEG: Moving picture experts group.

o o = o2

NTSC: National Television System Committee.

1.3 SUBMITTALS

A.  Product Data: For each type of product indicated, including dimensions and data on
features, performance, electrical characteristics, ratings, and finishes.

B.  Shop Drawings: Detail assemblies of standard components that are custom assembled
for specific application on this Project.

1.  Functional Block Diagram: Show single-line interconnections between
components for signal transmission and confrol. Show cable types and sizes.

Include system diagrams unique to the project for each building.

2. Dimensioned plan and elevations of equipment racks, control equipment.

3.  Wiring Diagrams: Power, signal, and control wiring, and grounding. Show
connections for all devices, components, and auxiliary equipment for each
building.

C. FEquipment List: Include every piece of equipment by model number, manufacturer,
serial number, location, and date of original installation. Add pretesting record of each
piece of equipment, listing name of person testing, date of test, set points of
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adjustments, name and description of the view of preset positions, description of alarms,
and description of unit output responses to an alarm.

D.  Field quality-control test reports.

E.  Operation and Maintenance Data: For cameras, power supplies, monitors, digital video

recorders, and control-station components to include in emergency, operation, and
maintenance manuals, :

F.  Provide as-built drawings, indicate final device location, routings of raceways and

cables. Include control panels, DVR's, power supplies, monitors, racks, network
equipment, etc. for each building.

G.  Warranty: Special warranty specified in this Section.

1.4 QUALITY ASSURANCE

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFEPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

B.  Comply with NECA 1.

C. Comply with NFPA 70.

D. Electronic data exchange between video surveillance system with an access control
system shall comply with SIA TVAC,

1.5 PROJECT CONDITIONS

A. Environmental Conditions: Capable of withstanding the following environmental
conditions without mechanical or electrical damage or degradation of operating
capability:

1. Interior, Controlled Environment: System components, unit, installed in
temperature-controlled interior environments shail be rated for continuous
operation in ambient temperatures of 36 to 122 degF dry bulb and 20 to 90
percent relative humidity, noncondensing. NEMA 250, Type 1 enclosures.

2. Interior, Uncontrolled Environment: System components installed in non-
temperature~-controlled interior environments shall be rated for continuous

operation in ambient temperatures of 0 to 122 deg F dry bulb and 20 to 90 percent
relative humidity, noncondensing.

3.  Exterior Environment: System components mstalled in locations exposed to
weather shall be rated for continuous operation in ambient temperatures of minus
30 to plus 122 deg F dry bulb and 20 to 90 percent relative humidity, condensing.
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1.6

Rate for continuous operation when exposed to rain as specified in NEMA 250,
winds up to 85 mph and snow cover up to 24 inches thick. NEMA 250, Type 3R.

4.  Hazardous Environment: System components located in areas where fire or
explosion hazards may exist because of flammable gases or vapors, flammable

liquids, combustible dust, or ignitable fibers shall be rated, listed, and installed
according to NFPA 70.

5. Corrosive Environment: System components subjected to corrosive fumes,

vapors, and wind-driven salt spray in coastal zones. NEMA 250, Type 4X
enclosures.

6.  Security Environment: Camera housing for use in high-risk areas where
surveillance equipment may be subject to physical violence.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of cameras, equipment related to camera operation, and control-

station equipment that fail in materials or workmanship within specified warranty
period.

1. Warranty Period: Two years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A

SYSTEM REQUIREMENTS

Video signal format shall comply with the NTSC standard composite video, interlaced.
Composite video signal termination shall be 75 ohms.

Surge Protection: Protect components from voltage surges originating external to
equipment housing and entering through power, communication, signal, control, or
sensing leads. Include surge protection for external wiring of each conductor entry
connection to components.

1.  Minimum Protection for Power Connections 120 V and More:
2. Minimum Protection for Communication, Signal, Control, and Low-Voltage

Power Connections: Comply with requirements as recommended by
manufacturer for type of line being protected.
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22 STANDARD CAMERAS

A,  Exterior; Color, Black and White Camera.

1.

2.

9.

10.

Comply with UL 639.

Pickup Device: CCD interline transfer, 252,000 512(H) by 492(V) pixels.
Horizontal Resolution: 540 lines Color Mode, 570 Black and White.
Signal-to-Noise Ratio: Not less than 46 dB.

With AGC, manually selectable on or off.

Sensitivity: Camera shall deliver 1-V peak-to-peak video signal at the minimum
specified light level. The illumination for the test shall be with lamps rated at
approximately 2200-K color temperature, and with the camera AGC off.

Manually selectable modes for backlight compensation or normal lighting.
Scanning Synchronization: Determined by external synch over the coaxial cable.
Camera shall revert to internally generated synchronization on loss of external
synch signal.

Motion Detector: Built-in digital.

Weatherproof Enclosure.

B. Interior Color Camera:

1.
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Comply with UL 639,

Pickup Device: CCD interline transfer, 380,000 771(H) by 492(V) pixels.
Horizontal Resolution: 480 lines.

Signal-to-Noise Ratio: Not less than 50 dB, with the camera AGC off.
With AGC, manually selectable on or off.

Sensitivity: Camera shall deliver 1-V peak-to-peak video signal at the minimum
specified light level. The illumination for the test shall be with lamps rated at
approximately 2200-K color temperature, and with the camera AGC off.

Manually selectable modes for backlight compensation or normal lighting,

Scanning Synchronization: Determined by external synch over the coaxial cable.

Camera shall revert to internally generated synchronization on loss of external
synch signal.
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9. White Balance: Auto-tracing white balance, with manually settable fixed balance
option.

10.  Motion Detector: Built-in digital.

23 LENSES

A.  Description: Optical-quality coated optics, designed specifically for video surveillance

applications, and matched to specified camera. Provide color-corrected lenses with
color cameras.

1. Fixed Lenses: Provide Vari-Focal Lens 5-40 mim for exterior camera’s.

24 POWER SUPPLIES

A. Power Supplies: Low-voltage power supplies matched for voltage and current

requirements of cameras and accessories, type as recommended by camera and lens
manufacturer.

1. Enclosure: NEMA 250, Type 1.
2.5 CAMERA-SUPPORTING EQUIPMENT

A. Minimum Load Rating: Rated for load in excess of the total weight supported times a
minimum safety factor of two.

B.  Mounting Brackets for Fixed Cameras: Type matched to items supported and mounting
conditions. Include manual pan-and-tilt adjustment.

C. Protective Housings for Fixed Cameras: Steel or 6061 T6 aluminum enclosures with
internal camera mounting and connecting provisions that are matched o camera/lens
combination and mounting and installing arrangement of camera to be housed. Provide
aluminum housing for exterior cameras mounted on site containing salt domes.

1.  Tamper switch on access cover sounds an alarm signal when unit is opened or
partially disassembled. Central-control unit shall identify tamper alarms and
indicate location in alarm display.

2. Camera Viewing Window: Lexan window, aligned with camera lens.

3. Duplex Receptacle: Internally mounted.

4,  Alignment Provisions: Camera mounting shall provide for field aiming of camera

and permit removal and reinstallation of camera lens without disturbing camera
alignment.
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5. Built-in thermostat-activated heater units. Units shall be automatically controlled
so the environmental limits of the camera equipment are not exceeded.

6.  With sun shield that does not interfere with normal airflow around the housing.

7.  Mounting bracket and hardware for wall or ceiling mounting of the housing.
Bracket shall be of same material as the housing; mounting hardware shall be
stainless steel.

8. Finish: Housing and mounting bracket shall be factory finished using
manufacturer's standard finishing process suitable for the environment.

9.  Enclosure Rating: NEMA 250, Type 3R.

2.6 MONITORS

A. Color:

1.

2.

Screen Size (Diagonal Dimension): 19 Inches and 15 Inches.
Horizontal Resolution: 540 TV lines.

Minitmum Front Panel Devices and Controls: Power switch, power-on indicator,
and brightness, contrast, color, and tint controls.

Degaussing: Automatic.

Electrical: 120-V ac, 60 Hz.

2.7 DIGITAL VIDEO RECORDERS

A.  Digital Video Recorder: The Digital Video Recorder and Controller shall be a 16
channel unit with 3 Tera Bite hard drive. Provide software for remote site viewing of
live and recorded video. Performance requirement shall be as follows:

1.

2.

Bid Documents
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Multiple camera displays for live viewing or playback while recording.
Continuous motion detection, alarm, pre-alarm, and scheduled recording modes.

High speed searching (date, time, and alarm) recording capabilities of 480 images
per second minimum, 30 images per second per camera,

Back-up management capability with an internal CD writer.
Sixteen (16) alarm inputs and sixteen (16) control outputs.

Build-in video motion detection.
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2.8

7. On-screen menu programming and operation.

8. Remote viewing, access and control via PSTN and TCP/IP (lan/wan/internet).
Provide all cabling, connectors to interface the DVR onto the Owner's
LAN/WAN. The Contractor's RCDD engineer shall supervise this work.

9. Network Bandwidth Throttling.
Video Transmission: Transmission shall be by 75-ohm coaxial cable dedicated to the

associated circuit. Interior cable shall be installed in conduit unless indicated otherwise.
Cable shall be designed for the installation method intended.

SIGNAL TRANSMISSION COMPONENTS

Cable: Coaxial cable elements have 75-0hms nominal impedance.

Video Surveillance Coaxial Cable Connectors: BNC type, 75 ochms. Of three-piece
construction, consisting of a crimp-type center tit, sleeve, and main body.

PART 3 - EXECUTION

3.1 WIRING

A.  Wiring Method: Install cables in raceways. Conceal raceways and wiring except in
unfinished spaces.

B.  Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no
excess and without exceeding manufacturer's limitations on bending radii. Provide and
use lacing bars and distribution spools.

C.  Splices, Taps, and Terminations: For power and control wiring, use numbered terminal
strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

D. Grounding: Provide independent-signal circuit grounding recommended in writing by
manufacturer.

32 VIDEO SURVEILLANCE SYSTEM INSTALLATION
A. Install cameras level and plumb.
Install cameras with 84-inch- minimum clear space below cameras and their mountings,
Change type of mounting to achieve required clearance,
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C. Install power supplies and other auxiliary components as indicated on drawings.

D. Install tamper switches on components indicated to receive tamper switches, arranged to

detect unauthorized entry into system component enclosures, and mounted in self-
protected, inconspicuous positions,

E.  Avoid ground loops by making ground connections at only the control equipment
location.

1. For 24-V dc cameras, connect the coaxial cable shields only at the monitor end.

F.  Identify system components, wiring, cabling, and terminals according to Division 26
Section "Identification for Electrical Systems."

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect field-assembled components and equipment installation and supervise
pretesting, testing, and adjusting of video surveillance equipment.

B. Inspection: Verify that units and controls are properly installed, connected, and labeled,
and that interconnecting wires and terminals are identified.

C. Pretesting: Align and adjust system and pretest components, wiring, and functions to
verify that they comply with specified requirements. Conduct tests at varying lighting
levels, including day and night scenes as applicable. Prepare video surveillance
equipment for acceptance and operational testing as follows: .

1.  Prepare equipment list described in Part 1 "Submittals" Article.

2. Set back-focus of fixed focal length lenses. "At focus set to infinity, simulate
nighttime lighting conditions by using a dark glass filter of a density that produces
a clear image. Adjust until image is in focus with and without the filter.

3. Set and name all preset positions; consult Owner's personnel.
4, Connect and verify responses to alarms.
5.  Verify operation of control-station equipment.

D. Test Schedule: Schedule tests after pretesting has been successfully completed and
system has been in normal functional operation for at least 14 days. Provide a
minimum of 10 days' notice of test schedule.

E.  Operational Tests: Perform operational system tests to verify that system complies with

Specifications. Include all modes of system operation. Test equipment for proper
operation in all functional modes.
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F.

Remove and replace malfunctioning items and retest as specified above.,

Record test results for each piece of equipment.

H. Retest: Correct deficiencies identified by tests and observations and retest until
specified requirements are met.
34 ADJUSTING
A.  Occupancy Adjustments: When requested within 12 months of date of Substantial
Complefion, provide on-site assistance in adjusting system to suit actual occupied
conditions and to optimize performance of the installed equipment. Tasks shall include,
but are not limited to, the following:
1. Check cable connections.
2. Check proper operation of cameras and lenses.
3. Adjust all preset positions; consult Owner's personnel.
4.  Recommend changes to cameras, lenses, and associated equipment to improve
Owner' utilization of video surveillance system.
5. Provide a written report of adjustments and recommendations.
3.5 CLEANING
A. Clean installed items using methods and materials recommended in writing by
manufacturer.
B. Clean video surveillance system components, including camera-housing windows,
lenses, and monitor screens.
3.6 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain video surveillance equipment.
1.  Train Owner's maintenance personnel on procedures and scliedules for
troubleshooting, servicing, and maintaining equipment at cach building.
2.  Demonstrate methods of determining optimum alignment and adjustment of
components and settings for system controls.
3.  Review equipment list and data in maintenance manuals
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4. Conduct a minimum of four hours' training as specified in instructions to Owner's
employees at each building.

PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work uﬁder this section.
PART 5-PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
ftem 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect,

END OF SECTION 282300
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SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 | SUMMARY
A.  Section Includes:
1. Fire-alarm control unit.
2. Manual fire-alarm boxes.
3. System smoke detectors.
4. Heat detectors.
5. Notification appliances.
6.  Remote annunciator.
7. Addressable interface device.
8.  Digital alarm communicator transmitter.
13 DEFINITIONS
A. LED: Light-emitting diode.
B. NICET: National Institute for Certification in Engineering Technologies.
1.4 SYSTEM DESCRIPTION

A. Noncoded, UL-certified addressable system, with multiplexed signal transmission,
dedicated to fire-alarm service only.
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1.5 SUBMITTALS

A.  General Submittal Requirements:

1. Submittals shall be approved by authorities having jurisdiction prior to submitting
them to Architect.

2. Shop Drawings shall be prepared by persons with the following qualifications:
a.  Trained and certified by manufacturer in fire-alarm system design.
b.  NICET-certified fire-alarm technician, Level TII minimum.

B.  Product Data; For each type of product indicated.

C.  Shop Drawings: For fire-alarm sysiem. Include plans, elevations, sections, details, and
attachments fo other work.

1.  Comply with recommendations in the "Documentation” Section of the
"Fundamentals of Fire Alarm Systems" Chapter in NFPA 72.

2. Include voltage drop calculations for notification appliance circuits.

3. Include battery-size calculations.

4. Include performance parameters and installation details for each detector,
verifying that ecach detector is listed for complete range of air velocity,
temperature, and humidity possible when air-handling system is operating.

5. Include floor plans to indicate final outlet locations showing address of each
addressable device. Show size and route of cable and conduits.

D.  Qualification Data: For qualified Installer.
E.  Field quality-control reports.

F.  Operation and Maintenance Data: For fire-alarm systems and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 01 Section "Operation and Maintenance Data," include the following:

1.  Comply with the "Records" Section of the "Inspection, Testing and Maintenance"

Chapter in NFPA 72.
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2.

Provide "Record of Completion Documents" according to NFPA 72 article
"Permanent Records" in the "Records" Section of the "Inspection, Testing and

Maintenance" Chapter.

Provide "Maintenance, Inspection and Testing Records" according to NFPA 72

article of the same name and include the following:

a.  Frequency of testing of installed components.

b.  Frequency of inspection of installed components.

¢.  Requirements and recommendations related to results of maintenance.
d.  Manufacturer's user training manuals.

Manufacturer's required maintenance related to system warranty requirements.

Abbreviated operating instructions for mounting at fire-alarm control unit.

Copy of NFPA 25.

Software and Firmware Operational Documentation:

I.  Device address list.
2.  Printout of software application and graphic screens,
QUALITY ASSURANCE

Installer Qualifications: Personnel shall be trained and certified by manufacturer for

installation of units required for this Project.

Installer Qualifications: Installation shall be by personnel certified by NICET as fire-

alarm Level IT iechnician.

Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system

from single source from single manufacturer.

Electrical Components, Devices, and Accessories:
NFPA 70, by a qualified testing agency, and marked for intended location and

application.
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E.  NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm
company.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.  Edward Systems Technology.
2. Federal Signal Corporation.
3. Fire Control Instruments, Inc.; a Honeywell company.
4.  Fire Lite Alarms; a Honeywell company.
5. Gamewell; a Honeywell company.
6. NOTIFIER; a Honeywell company.
7.  Siemens Building Technologies, Inc.; Fire Safety Division.
8.  Silent Knight; a Honeywell company.
9.  SimplexGrinnell LP; a Tyco International company.

2.2 SYSTEMS OPERATIONAL DESCRIPTION

A.  Fire-alarm signal initiation shall be by one or more of the following devices:

1.  Manual stations.
2. Heat detectors.
3.  Smoke detectors.

B.  Firc-alarm signal shall initiate the following actions:

1. Continuously operate alarm notification appliances.
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2. Identify alarm at fire-alarm control unit and remote annunciators.
3. Transmit an alarm signal to the remote alarm receiving station.
4, Unlock electric door locks in designated egress paths.

5. Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm
mode.

6.  Record events in the system memory.

C.  Supervisory signal initiation shall be by one or more of the following devices and
actions:

1.  Activation of Standby Generator Run or Fault Condition.

D. System trouble signal initiation shall be by one or more of the following devices and
actions:

1.  Open circuits, shorts, and grounds in designated circuits.

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-
initiating devices.

3.  Loss of primary power at fire-alarm control unit.

4. Ground or a single break in fire-alarm control unit internal circuits.

5. Abnormal ac voltage at fire-alarm control unit.

6.  Break in standby battery circuitry.

7. Failure of battery charging.

8.  Abnormal position of any switch at fire-alarm control unit or annunciator.

E. System Trouble and Supervisory Signal Actions: Initiate notification appliance and
annunciate at fire-alarm control unit and remote annunciators. Record the event on
system printer.
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2.3 FIRE-ALARM CONTROL UNIT
A.  General Requirements for Fire-Alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with
electronic modules, complying with UL 864 and listed and labeled by an NRTL.

a.  System software and programs shall be held in flash electrically erasable
programmable read-only memory (EEPROM), retaining the information
through failure of primary and secondary power supplies.

2. Addressable initiation devices that communicate device identity and status.
a. Smoke sensors shall additionally communicate sensitivity setting.

b.  Temperature sensors shall additionally test for and communicate the
sensitivity range of the device.

3. Addressable control circuits for operation of mechanical equipment.

B.  Alphanumeric Display and System Controls: Arranged for interface between human
operator at fire-alarm control unit and addressable system components including
annunciation and supervision. Display alarm, supervisory, and component status
messages and the programming and control menu.

1.  Annunciator and Display: Liquid-crystal type, 1 line(s) of 40 characters,
minimum.

2. Keypad: Arranged to permit entry and execution of programming, display, and
control commands.

.  Circuits:

I.  Initiating Device, Notification Appliance, and Signaling Line Circuits: NFPA 72,
Class B.

a. Initiating Device Circuits: Style B.
b.  Notification Appliance Circuits: Style Y.

c.  Signaling Line Circuits: Style 4.
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